High  temperature  (class  HI  insulation,  and,  in  many 
instances,  short  life  requirements,  can  effect 
considerable  weight  and  size  reduction  where  these  are 
important.  The  curve  at  the  left  indicates  anticipated 
life  versus  temperature  rise,  using  Class  "H"  insulating 
materials.  The  curve  at  the  right  illustrates  on  one 
typical  type  the  variation  in  weight  with  permissible 
continuous  operating  temperature. 


TOROID  DUST  HIGH  Q  COILS 

UTC  type  HQ  (permalloy  dust)  coils  have  found  wide 
application  because  of  their  high  Q.  stable 
inductance,  and  dependability.  Four  standardized  groups 
of  stock  coils  cover  virtually  any  high  Q  coil 
application  from  300  cycles  to  300  Kc. 


Magnetic  amplifiers  are  used  extensively  for  both  power 
control  and  phase  control.  The  left  curve  shown  is  that 
of  a  sensitive  saturable  reactor  structure  controllable 
with  powers  below  .5  milliwatt.  The  right  curve  is 
that  of  a  moderate  size  power  control  reactor  indicating 
power  to  the  load  with  saturating  DC. 


The  curve  illustrated  shows  a  group  of  filters  affording 
sixteen  separate  bands  in  the  audio  and  supersonic 
region  with  35  DB  attenuation  at  the  cross-over  points. 
These  have  also  been  supplied  spaced  further  apart  (40 
OB  cross  over),  with  intermediate  bands,  permitting  flat 
top  band  pass  action  (or  any  selected  range 
from  TOO  cycles  to  200  KC. 
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INDUSTRIAL  OSCILLATOR  FREQUENCY  CONTROL,  by  Jack  Lower .  84 
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Permits  rapid  determination  of  concentration  of  impurities  in  mixtures  or  compounds 

DOT  SYSTEMS  OF  COLOR  TELEVISION,  Part  I,  by  Wilson  Boothroyd .  88 
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A  reactance-tube  modulator  requiring  no  arc  is  built  into  existing  heterodyne  oudio  oscillator 
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Mokes  changing  of  slides  appeor  to  be  caused  by  mental  telepathy 

RACE  FINISH  RECORDER,  by  J.  C.  Beckman  and  E.  M.  Whitley  .  88 

Time  of  contestants  in  photo  finishes  is  recorded  on  some  film 

SKY-WAVE  F-M  RECEIVER,  by  L.  B.  Arguimbau  and  J.  Granlund .  101 

Long-distance  transmissions  of  broadcast  quality  may  be  possible  with  improved  equipment 

ARC-BACK  INDICATOR,  by  R.  F.  Wall  and  L.  C.  Sigmon .  104 

Arc-bock  current  flows  through  a  toroid  whose  output  voltage  triggers  thyrotron 

200-MC  TRAVELING  WAVE  CHAIN  AMPLIFIER,  by  F.  Kennedy  and  H.  G.  Rudenberg .  106 

Uses  six  standard  pentodes  coupled  by  meons  of  a  delay  line 

CORONA-TUBE  REGULATORS  FOR  HIGH  VOLTAGES,  by  I.  H.  Blifford,  R.  G.  Arnold  and  H.  Friedman  110 

Gos-filled  coaxial  cylinders  stabilize  voltages  up  to  M.OOO  volts  for  G-M,  x-roy  and  television  tubes 

TRANSFERENCE  NOMOGRAPHS  FOR  LOW-PASS  ITERATIVE  FILTERS,  by  E.  W.  Ttchudi .  112 

Attenuotion  and  phase  angle  data  for  one  to  six  stages  at  frequencies  up  to  1,000  cycles 
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Type  C-2  Ionosphere  Recorder  by  C.M.L,  is  the  first  Commercia!  automatic 
recorder  used  by  the  Bureau  of  Standards  to  determine  and  record  the  height 
of  the  Ionosphere  on  a  continuous  basis.  It  is  now  in  operation  in  many 
locations  throughout  the  world.  Study  of  the  Ionosphere  is  important  to 
the  behavior  of  guided  missiles  and  long  distance  radio  frequency  trans¬ 
missions.  It  IS  also  of  interest  to  astronomers,  meteorologists,  navigators 
and  other  scientists. 

During  development,  CML  Type  C-2  and  its  improved  version,  C-3,  called 
for  12  troublefree,  highly  sensitive,  critically  accurate  meters  with  special 
characteristics.  Because  Marion  has  long  been  recognized  as  the  specialist  in 
such  meters,  the  .Marion  HM3  Type  was  selected.  All  were  hermetically 
sealed.  .Ml  were  of  different  ranges  and  each  one  was  individually  produced 
to  meet  rigid  CML  specifications. 

When  you  need  meters  or  other  electrical  instruments  to  help  explore  the 
Ionosphere  or  perform  any  other  special  or  standard  function  —  we  would 
like  to  have  you  see  us  first.  We  have  solved  innumerable  problems  in  elec¬ 
tronic  and  electrical  measuring.  We  think  we  can  help  solve  yours  too. 


MANUFACTURERS  Of 
HERMETICALLY 
SEALED  METERS 
SINCE  1944 
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WHY  aoi  HYVI  k  tOZP 


R.  F.  ATTENUATOR  TYPE  D-239 


IMMEDIATE 

DELIVERY 


Dyskah)  for  work  on  coaxial  cables  and  for  testing  at  video  frequencies — arranged 
to  work  between  finite  impedances  —  con\entional  gain  and  loss  measuring  technique 
ma)  be  used  up  to  2o  Me. 


UMIKI  I/OS/  rRKhl(}\  l\MRinil  MS,  11  YOU  HIV/  1  l)0/hS,  I  HI  COS  I  SI  1,0  \OI  1)1  IhR  YOU 


SPECIFICATION 


NETWORK:  "T”  Section 

ATTENUATION  RANGE:  D-239  A  61  S  db  in  0  S  db  steps 
0-239-B  80 db  in  I  db  steps 

TERMI^4AL  IMPEDANCE  :  Both  Types  75  ohms 

TERMINATIONS:  Coaxial  Connectors 

ACCURACY:  Better  than  OSdb  at  10  Me 


MAXIMUM  INPUT:  3  volts 

DIMENSIONS  :  6)'  x  21  x  5|  (16  5  cm  x  6  cm  x  13-5  cm) 

WEIGHT:  21  lbs.  (I  13  kg) 

MOUNTING  :  Equally  suitable  for  bench  or  panel  use 

PRICE:  $35  Postpaid 


ORDER  BY  CABLE-PAY  BY  YOUR  OWN  DOLLAR  CHECK 

MUIRHEAD  &  Co.  Ltd. 


PRhX'ISIDN  I  I  I  CTHICAL  INSTKU.MI  NT  M.AKKRS 

BECKHNHAM  •  KHNT- ENGLAND 


MUIRHEAD 


ELtCTRICAL  INSTRUMENTS 


I elegrams  an.f  Cables:  MUIRffI  ADS  ELMHRS-HND 
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. . .  But  the  most  stubborn  problems  of  power  and  resistance  find  an  answer  in  IRC 

resistors.  Where  crowded  chassis  demand  miniaturization— where  portable  units  call 
for  maximum  lightness— where  critical  applications  require  complete  insulation,  unusual 
heat  dissipation,  or  ability  to  handle  exceptionally  high  voltages — 


there’s  an  IRC  power  resistor  for  the  specific  job.  Manufacturing  the  widest  line 


of  resistance  products  in  the  industry,  IRC  can  specify  without  bias !  This  is  your 
warranty  of  efficient,  economical  resistor  performance  in  virtually  any  application. 


UNSURPASSED  FOR  ADAPTABILITY  to  an  extremaly  wide 
variety  of  design  requirements,  IRC  Type  MW  Wire  Wound 
Resistors  also  give  more  watts  per  dollar  than  conventional 
types.  Initial  cost  and  mounting  cost  are  low.  Flexibility  in 
providing  taps  and  savings  in  space  suit  flat  Type  MW's  to 
a  host  of  difficult  applications.  Mounting  bracket  of  unique 
design  actually  transfers  heat  from  inside  resistor  to  mount¬ 
ing  surface.  MW's  may  be  operated  at  full  "on  plate”  rof- 
ing,  whether  enclosed  or  not,  without  exceeding  their  rated 
temperature  of  100°  C.  (Thus,  an  MW  5  can  be  used  at 
20  watts  where  a  60  watt  tubular  resistor  would  normolly 
be  required.)  Use  the  convenient  coupon  to  obtain  full  char¬ 
acteristic  and  specification  dota. 


be  tough 


HIGHER  SRACE-fOWER  RATIO  than  tubular  powar  r«* 
fistors  makai  IRC  Type  FRW  Hat  WireWoundt  ideal  for 
voltage  dropping  applications  in  limited  spo:e.  FRW's 
can  be  mounted  vertically  or  horizontally,  singly  or  in 
stacks — and  are  available  in  6xed  or  adjustable  types. 
Bulletin  C*1  gives  all  the  performance  facts. 


UNEXCEUED  IN  EXACTING,  HEAVY-DUTY  REQUIREMENTS, 

IRC  Power  Wire  Wounds  are  designed  to  give  bolotKed 
performance  in  every  characteristic  Special  dark,  rough 
coating  assures  ability  to  combat  humidity  and  moisture 
corrosion,  dissipate  high  heat  rapidly,  withstand  reason¬ 
able  overloods  without  opens  or  breakdowns.  Available 
in  a  brood  range  of  ratings,  sizes  and  terminal  styles  in 
fixed  and  adjustable  types.  Send  for  Bulletin  C-2. 


When  you’re  being  "powered”  for  fast  service  on 
small  order  resistor  requirements  for  experimental 
work,  pilot  runs,  or  maintenance,  call  your  nearest 
IRC  Distributor.  IRC’s  Industrial  ^rvice  Plan 
enables  him  to  save  you  time  and  worry  by  giving 
you  ’round-the-corner  service  on  standard  types 
right  from  his  local  stocks.  He’s  a  handy  man  to 
know.  May  we  send  you  his  name  and  address? 


•van  in  vary  high  rasistanc*  values  ossures  lh« 
d*p«ndabilily  of  IRC  Typo  MV  Rosistors  in  high 
voltag*  opp^ations.  Unique  opplkotion  of  IRC's 
fomous  filament  cooting  in  helical  turns  on  a 
ceramic  tube  provides  a  conducting  path  of  long 
effective  length,  and  permits  the  use  of  high  volt¬ 
age  on  the  resistor  while  keeping  the  voltoge  per 
unit  length  of  path  comparatively  low.  Bulletin  G-1 
gives  complete  chorocteristics;  use  handy  coupon. 


LENGTH 

OF  RESISTANCE  PATH 

IN  INCHES  — 

FOR  MV  TYPES 

MVP 

10 

MVS 

20 

MVG 

25 

MVT . 

30 

MVJ 

so 

MVS 

70 

MVP 

80 

MVA 

190 

MVO  . 

95 

MVO 

330 

MVZ  . 

185 

MVR 

1,100 

MVE 

265 

VARIABLE  POWER  requirements  within  2S  and  50  watf 
ratings  are  well  handled  by  IRC  Type  PR  Power  Rheostats. 
All-metal  corrugated  construction  gives  maximum  heat 
dissipation.  PR  Rheostats  con  be  operated  at  full  power 
in  as  little  os  25%  of  rotation  without  appreciable  tem¬ 
perature  rise.  Direct  contact  between  housing  and  mounting 
panel  increases  ability  to  disperse  heat.  Bulletin  E-2  details 
specifications;  send  for  your  copy. 
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401  N.  Bread  Street,  Philadelphia  B,  Pa. 
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New  Tube  Vastly 
Increases  Contrast! 


Here  is  a  scientific  advance  in  picture  tube 
technique  which  offers  a  marked,  visible 
picture  improvement  already  widely  acclaimed 
by  Television  buyers. 

In  this  newest  Rauland  development,  the  tube 
face  is  a  new,  practically  colorless  glass  contain¬ 
ing  a  metallic  oxide  which  produces  uniform 
light  attenuation  throughout  the  visible  range. 
This  light-absorbing  characteristic  acts  in  two 
ways  to  increase  picture  contrast,  clarity  and 
detail. 

In  ordinary  tube.s,  light  from  bright  picture 
areas  of  the  screen  striking  the  exterior  tube 
face  surface  in  angles  greater  than  48  degrees 
is  completely  reflected  onto  dark  screen  areas, 
l  educing  the  apparent  blackness.  This  halation 
is  greatly  reduced  with  the  new  Rauland  “Lux- 
ide"  screen,  becau.se  such  reflected  light  is  at¬ 


tenuated  by  pa.ssing  three  times  \  4  t 

through  the  gla.ss  before  it  can  " 
reach  the  eye.  '  ’ 

Similarly,  under  normal  conditions. clear  glass 
picture  tubes  can  have  their  maximum  contrast 
only  when  operated  in  an  otherwise  dark  room. 
Ambient  light  passing  through  the  tube  face  to 
the  phosphor  causes  the  dark  picture  area  to 
appear  light  in  tone  and  causes  the  picture  to 
"wa.sh  out."  With  the  "Luxide"  scrtn-n.  such  am¬ 
bient  light  mu.st  pa.ss  twice  through  the  attenu¬ 
ating  gla.ss  while  light  originating  in  the  phos¬ 
phor  passes  through  the  gla.ss  only  once.  The 
result  is  a  picture  with  far  greater  contrast  when 
viewed  in  lighted  rooms,  and  since  several  moi  e 
steps  in  the  grey  scale  are  available  in  forming 
the  picture,  better  detail  as  wcdl  as  greater  con¬ 
trast  results. 


Write  for  Technical  Bulletins.  The  luxide  screen  is  available  in  metal- 
cone  types  16AP4-A,  16EP4-A  and  12UP4-A,  and  in  the  all-glass  121P4-A. 


THE  RAULAND  CORPORATION 
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Somerset  laboratories  offer  a  new 
HiKh  Definition  12  watt  AMI'I.IFIKK 
with  the  SOMKRSCT  Dynamic  NOISK 
sri’PRKSSOK  —  the  last  Unk  in  Hich 
Fidelity  Reproduction  —  a  combination 
havinK  unusual  performance  character¬ 
istics  and  KivinK  the  finest  in  HiKh 
Fidelity  Reproduction. 

Claims  of  hiKh  quality  audio  amplifiers 
based  only  on  a  showinK  of  frequency  re¬ 
sponse  beyond  audible  limits  or  low 
distortion  and  noise  percentaKes  evidence 
enKineerinK  skill,  but  do  nut  Kuaranlee 
HiKh  quality  Reproduction. 

Such  an  Amplifier  may  accentuate  de¬ 
fects  of  the  pruKram  s<mrce  or  di.stortions 
uriKinatinK  within  the  loudspeaker.  The 
use  of  tone  controls  to  offset  these  effects 
may  dcKenerate  performance  and  the 
HiKh  Fidelity  characteristics  are  virtually 
unuseable. 

The  SO.MKRSI'n'  FKKDB.ACK  AMI'I.I- 
FIICR  wias  desiKned  not  as  a  laboratory 
exhibit  but  as  the  controllinK  unit  in  the 
reproducinK  system.  Its  performance  with 
respect  to  frequency  response,  and  distor¬ 
tion  is  superb.  In  addition  it  has  the  ability. 
First  To  reject  unwanted  portions  of 
the  input  siKnal, 

Second  -  to  subject  the  loudspeaker  to  a 
riirid  discipline  the  mn.sequence  of 
which  is  Reproduction  with  perfect 
definition. 

These  outstandinK  qualities  are  pro¬ 
duced  by  the  SOMKRSCT  DYNAMIC 
NOISE  SITM'RKS.SOR  and  a  CNKJCE 
MIII.TIIM.E  FEEDBACK  CIRCCIT 
whereby  the  Amplifier  acquires  a  mure 
perfect  control  of  the  movements  of  the 
loudspeaker  diaphram  throuKhoul  the 
audible  ranKe. 

In  this  CIRCITT  beam  power  tetrodes 
are  used  in  a  manner  which  Kreally  re¬ 
duces  output  impedance.  Extraordinarily 
effective  loudspeaker  dampinK  and  sub¬ 
stantial  improvement  in  bass  tone  response 
are  obtained  without  distortion  or  inter- 
modulation.  Thus,  even  inexpensive  loud¬ 
speakers  become  capable  of  hiKh  quality 
reproduction  rarely  equalled  by  the  most 
co.stly  equipment. 


A  New  12  WaH 

HIGH  QUALITY  AMPLIFIER 

Including 

The  SOMERSET  DYNAMIC 
NOISE  SUPPRESSOR 


LABORATORIES,  INC 

1701  PALISADE  AVENUE.  UNION  CITY,  N,  J, 
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and  we’re  developing  still  more 
instruments  to  bring  you 
speed,  convenience  and  accuracy 
-throughout  the  microwave  field! 


ID,  NEW  LINE  OF 


hp-  616A  Microwavo  Signal  Gonorotor 


MICROWAVE  SIGNAL  GENERATORS 

I'lasy  operation,  direct  reading  without  calibration,  one-dial 
frequency  control,  high  stability,  a  wide  choice  of  pulsing, 
triggering  and  modulation. .  .those  are  but  few  of  the  im¬ 
portant  advantages  of  -hp-  microwave  signal  generators. 

-Ip-  616A  Microwave  Signal  Generator.  For  frequencies  i.koo 
to  -1.000  me.  Reads  carrier  frequency  and  voltage  output 
direct  without  calibration  or  charts.  Accurate  within  ±1%, 
stable  within  .005%  per  degree  centigrade  change  in  am¬ 
bient  temperature.  Output  .223  v.  to  0.1  /av.  Output  im¬ 
pedance  50  ohms;  internal  or  external  pulse  modulation, 
or  FM.  Repetition  rate  variable  from  10  to  -1,000  pps.  Pulse 
length  variable  from  1  to  10  #isec.  Trigger  pulses  out  simul¬ 
taneous  with  rf  pulse,  or  in  advance  of  rf  pulse  from  3  to 
300  iisec.  .5  jisec  rise  time.  Synchronizes  with  external  pulse 
or  with  sine  wave. 

-Ip-  614A  Microwave  Signal  Generator.  Covers  frequencies  hoo 
to  2,100  me.  Extremely  fast  rise  time  (0.1  ^sec).  Directly 
calibrated,  accurate  within  ±  \%.  Output  .223  v.  to  0.1  ^v. 
Output  accuracy  ±  1  db.  Output  impedance  50  ohms,  SWR 
3  db.  External  modulation  .5  /usec  pulses  to  square  waves. 
Internal  pulsing,  FM  modulation  and  delays  same  as 
Model  616A. 

-Ip- 61  OB  Microwave  Signal  Generator.  General  purpose  UFIF 
generator  for  standard  measurements  between  -150  and 
1,200  me.  Accuracy  ±  1%.  Accurately  known  output  from 
0.1  V.  to  0.1  n\.  Internal  impedance  50  ohms.  Modulation 
by  internal  or  external  pulse,  external  sine  or  square  wave. 
Internal  pulse  length  variable  2  to  50  /isec,  repetition  rate 
variable  60  to  3,000  cps.  3  to  300  /usec  delay  circuit. 

Other  -hp-  signal  generators,  now  in  the  development 
stage,  will  operate  in  frequency  ranges  above  1,000  me  and 
below  -450  me.  They  will  be  announced  soon. 


IMPEDANCE  MEASURING  DEVICES 

Two  new  instruments,  introduced  this  year,  have  established 
new  standards  for  ease  and  accuracy  of  microwave  imped¬ 
ance  measurements.  (Soon  -hp-  will  announce  still  newer 
impedance  measuring  devices  for  frequencies  above  4,000 
me  and  below  500  me.) 


-Ip-  805  Slotted  Line.  Incorporates  a  radically  different  struc¬ 
tural  design  employing  rigid  parallel  planes  and  central  con¬ 
ductor.  This  design  is  inherently  superior  in  terms  of  elec¬ 
trical  accuracy,  stability,  negligible  slope  and  minimum 
leakage.  VSWR  of  the  basic  section  is  less  than  1.02.  Fre¬ 
quency  range  500  to  4,000  me.  Model  805A  impedance  50 
ohms  for  Type  N  connector  and  flexible  cables.  Model  805B 
impedance  46.3  ohms  for  H"  rigid  transmission  lines. 

-Ip-  415A  Stsnding  W3V6  Indicstor.  Designed  ftir  use  with  -hp- 
805  Slotted  Lines.  Consists  of  high  gain  amplifier  with  low 
noise  level,  operating  at  fixed 
frequencies  between  300  and 
2,000  cps.  (Normal  frequency 
1,000  cps.  Plug-ins  for  others 
available.)  Reads  direct  in 
VSWR  and  db  without  com¬ 
putation.  Input  circuits  for 
use  with  crystal  rectifier  or 
bolometer.  75,000  ohm  null 
indicator  input  circuit. 


Look  to  -hp-  for  eomplote  in$trum»ntation  in  the  microwavo  flold 
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‘hp-  475  Twnabi*  ftolom«t«r  Mount 


MICROWAVE  POWER  MEASURING  EQUIPMENT 
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•hp*  430a  Microwavo 
Power  Meter 


-*p-  430A  Microwave  Power  Meter.  Ofkrs  direct,  inscancaneuus 
pnwer  readings  in  mw  or  dbni.  No  tedious  calculations,  no 
troublesome  adjustment.  For  use  at  */«)  microwave  frequency. 
Just  connect  to  the  2()()-olim  bolometer  in  your  system,  and 
after  initial  balancing  this  instrument  does  the  rest!  Read 
pniwer  in  mw  from  .02  to  10  mw  or  dbm  from  -20  to 
±10.  Measure  higher  powers  by  adding  attenuators  or 
directional  couplers  to  the  system.  S  ranges  give  full-scale 
rc-adings  of  .1,  1,  .S  and  10  mw.  Accuracy  ±5%  of  full 

scale  reading. 

-hp-475  Tunable  Bolometer  Mounts.  New,  w  ide-band  matching 
systems  tor  measuring  microwave  power  directly.  Tunable 
between  .^00  and  1.000  me  (.Model  475A1  or  HOO  to  4.000 
me  (Model  475B)  for  universal  applicability.  Both  models 
are  double-stub  tuners,  ctiupling  energy  from  50  ohm  coaxial 
system  into  a  200  ohm  bolometer.  Swift,  sure  direct  read¬ 
ings  are  available  when  mounts  are  used  with  -hp-  430A 
Meter.  Power  sensitive  clement  can  be  1  100  amp.  instru¬ 
ment  fuse,  or  barretter. 


-fcp-  360  Low  Pass  Filters.  Facilitate  microwave  measurements 
by  eliminating  harmonics  from  microwave  systems  and  per¬ 
mitting  passage  of  energy  at  a  single  known  frequency. 
Cut-t)tf  frequencies  of  700,  1,200,  2,200  and  4,100  me  are 
available.  Insertuin  loss  not  over  .3  db  throughout  pass 
band.  Rejection  characteristic  assures  at  least  50  db  atten¬ 
uation  at  1.1  X  cutoff  frequency.  Nominal  impedance  50 
ohms.  Uses  Type  N  httings. 


HEWLETT-PACKARD  COMPANY 


2000  Po9«  Mill  ftopd  •  Polo  Alto,  Colifornio 


Export:  FRAZAR  &  HANSEN,  ltd.,  301  Cloy  St.,  Son  FroneiKO, 
Calif.,  U.S.  A.  OFRc»:  New  York,  N.Y.  and  Los  Angeles,  Calif. 


FREE  BROCHURE  gives  details  of  these 


new  -hb-  microwave  instruments. 


WRITE  TODAY  FOR  YOUR  COPY,  OR  SEE  THE 
-ftp- REPRESENTATIVE  IN  YOUR  LOCALITY 


look  to  -hp-  for  comp/efe  instrumontation  in  the  microwave  field 


HEWLETT  0  PACKARD 
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McmrmT 


The  heading  of  this  advertisement  speaks  volumes.  We 
do  not  think  it  necessary  to  say  more.  But  we  would  like  to 
have  you  know  why  the  Heinemann  Magnetic  Circuit  Breaker 
is  so  highly  regarded  in  the  electrical  industry.  ||||glH 

In  the  first  place,  it  is  entirely  magnetic.  In 

case  of  short  circuit,  the  breaker  trips  IN-  In  the  second  place,  it  is  extremely  flexible. 
STANTLY,  before  the  wire  has  a  chance  to  A  magnetic-hydraulic  time-delay  unit  adapts 
heat.  It  can  be  re-closed  at  once,  provided  the  the  breaker  to  current  conditions  so  that  it 

"short"  no  longer  exists.  Also,  since  NO  HEAT  will  not  trip  on  minor  overload  or  starting 

is  generated,  it  always  carries  100%  of  rated  surge.  A  pre-determined  safe  amount  of  time 
capacity.  No  "de-rating"  factor  is  needed.  will  elapse  before  tripping. 

It  would  be  well  worth  your  while  to  write  us  for  further  information 


HEINEMANNimaRK  COMPANY 

97  PLUM  STRECT  ^  T^TON,  NEW  JERSEY 
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ADVENTURES  IN  ELECTRONIC  DESIGN 


Cen^ab- 

Division  of  GIOBE- UNION  INC.  •  Milwaukee 


/  Jj'\  ^  Christmas,  1949  will  find  more  breathless  young- 


5h)&5'  STie  NigHt  Before  ffhisfinAS 


sters  thrilling  to  the  timeless  story 

-i'  •• 


of  Santa  Claus  than  ever  before.  It  will  also  find  more  grown-ups  enjoy- 

ing  the  beautiful  carols  and  dramatic  programs  that  are  so  much  a  part  of 

the  Yuletide  Season  There’s  no  doubt  about  it  Christmas,  1949, 

will  be  the  ^  ‘2^*  •  I’^erriest  ever  for  millions  of  people  everywhere  .  .  .  And  a  good 


share  of  the  credit  belongs  to  you  .  .  .  America’s  great  radio  and  television 

industry  *  - ^  Yes,  by  producing  more  and  finer  ~~  |  ;|  D  I  rr"  radio  and 


television  receivers  than  ever  before  and  making  these  sets  available  at  prices 


practically  every  family  ^  ff 


in  making  the  world 


plishment  '^0*’^  Centralab 


can  afford,  you  are  playing  a  vital  role  \  ==-' 


a  better  place  in  which  to  live.  For  this  great  accom- 


supplier  of' quality  parts  to  the  radio 


and  television  industry  for  more  than  25  years  salutes  you 

wishes  you  a  very  merry  Christmas! 


•» '«*,**,„* 

r*  H^pe^^ou  ..n.e  ,9*.. 
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Controls 


1922 


Switches 


7 

Y 


Y’4' 


1943 


1946 


1949 


w. 


Centralab  has  cutnc  ti)  be  known  in  tlit  clectrunics  in- 
dustr>  as  "tirst  in  the  ma)ority  of  the  produits  it 
manufactures  and  sells.  ()ri>;inator  of  the  Composition 
Type  V'olume  C.ontrol,  in  1922.  The  first  Barnacle 
Type  Line  Switch  attached  to  a  volume  control,  in  1929. 
Nfodel  1,  smallest  switch  type  hearing;  aid  control, 
1946.  Now,  1919,  .Model  2  Radiohm,  the  most  mod¬ 
ern  hijth  quality  variable  resistor. 


1936 


1938 


1947 


111  lo.SI),  Ceiitralab  iiiliodiiccd  a  complete  line  ot  wave 
band  and  tone  sw  itches.  Kirst  in  switch  development. 
A  24  contact  pet  sinytle  section  switch  in  19iS  Lever 
Action  Sw  itch  in  19.V7  Low-loss,  hiyzh  frequency, 
medium-duty  Power  Switch.  194S  FM  and  IV  Slide 
Switch.  19-1' 


In  thf  nt  ld  (if  ct  ramic  ijpacitors.  O  ntralah  liads  1936 

—  Temperature  Compensalinj;  Ceramic  Capacitnrs. 
1939  —  (.eraniK  Tnmmei  (  apaiitors.  1911  Hifth 
Vdltajte  Transmittmi;  Capacitors.  1913  —  hy  pa.ss 
Coupliny;  Ceramic  C,apaiitors.  tubulai  types  19  t6  -  — 
Disc  Type  By-pass  Coupling;  Ceramic  Capacitors.  1917 

—  TV  Hi>;h  Voitjyte  Ceramic  Capacitors  I'liS  — 
Extended  Ranee  Temperature  C.ompensatiny;  (.apacitors. 
1919  —  Multi-Tuin  Trimmer  Capacitors. 


M3,  the  and  up  to  the  present  the  ufil) 

of  Printed  Hlectronic  Cdrcuits  "P  t.  C." 
incorporates  the  four  fundamentals  of 
itry  —  wirinjj,  inductances,  resistance  and  capa- 
Note  the  laryte  variety  illustrated  ahove,  ranytiny; 
simple,  twd-element  to  complex  amplihet  and 
ork  circuits 


In  PMJ  Ccntralah  developed  a  ytrade  1.-3  Steatite  Ce¬ 
ramic  supcriot  to  the  then  existiny;  navy  ytrade  '  G' 
specilication  In  19-11  a  ytrade  I.-6  veas  introduced  In 
1943,  Cordierite  and  Zirconite  bodies  with  y;rade  I.-4 
ratiny;  were  developed.  Since  1943,  Ccntralah  has  led 
in  the  metaliziny;  of  ceramic  bodies  for  special  purposes. 


Electronic  Industry 


Capacitors 


1939 


1949 


1946 


Choose  From  This  List! 


Cenlralab  Printed  Electronic  Circuits 

973  —  Ampec  —  three-tube  P.  E.  C.  amplifier. 

42-6  —  CouPLATF.  —  P.  E.  C.  interstage  coupling  plate. 

999  -  Pentode  Couplate  —  specialized  P.  E.  C.  coupling 
plate. 

42-9  —  Filpec  —  Printed  Electronic  Orcuit  filter. 

Centralab  Capacitors 

42-3  —  BC  Tubular  Hi-Kaps  —  capacitors  for  use  where 
temperature  compensation  is  unimportant. 

42-4  —  BC  Disc  Hi-Kaps — miniature  ceramic  BC  capacitors. 

42-10  —  Hi-Vo-Kaps  —  high  voltage  capacitors  for  TV  appli¬ 
cation. 

695  —  Ceramic  Trimmers  —  CRL  trimmer  catalog. 

981 — Hi-Vo-Kaps  —  capacitors  for  TV  application.  For 
jobbers. 

42-18  —  TC  Capacitors  —  temperature  compensating  capaci¬ 
tors. 

814  —  Capacitors  —  high-voltage  capacitors. 

975  —  FT  Hi-Kaps  —  feed-thru  capacitors. 


Centralab  Switches 

953  —  Slide  Switch  —  applies  to  AM  and  FM  switching  cir¬ 
cuits. 

970  —  I.EVFR  Switch  —  shows  indexing  combinations 

995  —  Rotary  Switch  —  schematic  application  diagrams. 

722  -Switch  Catalog  —  facts  on  CREs  complete  line  of 
switches 

Centralab  Controls 

42-7  —  Model  'T"  Radiohm  —  world’s  smallest  commercially 
produced  control. 

697  —  V.ARiABLE  Resistors  —  full  facts  on  CRL  Variable 
Resistors. 

Centralab  Ceramics 

967  —  C.FRA.MIC  CaP.ACITOR  DIELECTRIC  M.ATERIALS 

720  —  Ceramic  Catalog  —  CRL  steatite,  ceramic  products. 

General 

26  —  General  Catalog  —  Combines  Centralab's  line  of 
products  for  jobber,  ham,  experimenter,  serviceman  or 
industrial  user. 


Look  to  CENTRALAB  in  1950!  First  in  component  research  that  means  lower  costs  for  the  electronic 
industry.  If  you  re  planning  new  eejuipment,  let  Centralab  s  sales  and  engineering  sere  ice  work  with  you.  Lor 
complete  information  on  all  (  RI.  produits,  get  in  touch  with  your  (  entralab  Representative.  Or  write  direct. 


CENTRALAB 

Division  of  Globe-Union  Inc. 

900  East  Keefe  Avenue,  Milviraukee,  Wisconsin 


Yes^l  would  like  to  hove  the  CRL  bulletins,  checked  below,  for  my  technical  libraryl 


□  973 

□  42-9 

□  42  18 

□  953 

□  42-10 

□  722 

□  720 

□  42  6 

□  42-3 

□  695 

□  814 

□  970 

□  42-7 

□  26 

□  999 

□  42-4 

□  981 

□  975 

□  995 

□  697 

□  967 

Nam* 

TEAR  OUT  COUPON 

for  the  Bulletins  you  want 


Cen^alab 


Division  of  610BI-UNI0N  INC. 


Address 


;  CONSTANT  VOLTAGE 
prlNi  lest  than  3% 


CMstmit 


Type  CVH.  SOLA  Constant  Voltage  Transformers  are 
designed  for  use  with  equipment  that  requires  a  source  of 
constant,  undistorted  voltage.  They  provide  all  of  the  voltage 
stabilizing  characteristics  of  the  standard  SOLA  Constant 
Voltage  Transformer  (j-1'’o  regulation),  with  less  than  3®o 
harmonic  distortion  of  the  sinusoidal  output  voltage  wave. 


Type  CVH  SOLA  Constant  Voltage  Trans* 
formers  are  available  from  your  electron* 
ics  distributor  in  the  following  capocities: 
60  V.A.,  no  V.A.,  250  V.A.,  500  V.A., 
1000  V.A.,  2000  V.A. 


Type  CVH  Transformers  may  be  used  for  the  most 
exacting  applications  such  as  general  laboratory 
work,  instrument  calibration,  precision  VHF  and 
microwave  testing  or  other  operations  involving 
elements  which  are  sensitive  to  power  frequen¬ 
cies  harmonically  related  to  the  fundamental. 

As  in  all  SOLA  Constant  Voltage  Transformers, 
the  regulation  is  automatic  and  instantaneous. 
There  are  no  moving  parts,  no  manual  adjust¬ 
ments  and  every  unit  is  self-protecting  against 
short  circuit. 


WtITE  rOR  THESE  RULIETINS 

DCVH-1 36— complete  electrical  and  mechan¬ 
ical  characteristics  ol  fype  CVH  Constant 
Voltage  Translormers. 

DCV-102— complete  engineering  handbook 
and  catalog  of  standard  Constant  Voltage 
Transformers  available  lor  remedial  or  built- 
in  applications. 


Tronfformvrf  for:  Constant  Voltage  •  Cold  Cathode  Lighting  •  Airport  Lighting  •  Series  Lighting  •  Fluorescent  Lighting  •  Luminous  Tube  Signs 
Oil  Burner  Ignition  •  X-Roy  •  Power  •  Controls  •  Signal  Systems  •  etc  •  SOLA  ELECTRIC  COMPANT,  4633  W.  16th  Street,  Chicago  SO,  llllneli 
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IT’S  NEW!  IT’S  DIFFERENT!  IT’S  MADE  OF  REVERE  COFFER 
-Th«  *'Doubl*  G"  Sold«H«s«  Lug  mod*  by  THE  GREGORY 
MANUFACTURING  CO.,  INC.,  New  Haven,  Conn.,  for  die 
etecfricol  field,  comes  in  6  siies  to  occommodofo  from  14  go 
wire  to  1,000,000  CM  cobles.  Fressure  screws  ore  stool. 


HOLD  'EM  TIGHT-These  shorp, 
deep-cut  serrotions  on  inside  of 
both  tubular  sections  and  projection 
tong  help  to  moke  firm,  non-slip 
joints  possible.  They  olso  increase 
the  rigidity  and  conductivity  of  the 
connection.  Note  that  these  serrotions 
were  made  cold,  and  without  any 
distortion  of  the  Revere  Copper 
used.  Lugs  shown  ore  twice  octual 
sise  and  ore  unretouched. 


and  not  a  Scar  to  show  for  it! 


point.  The  material  used  svas  Kesere  liard  drawn  topper 
strip  with  a  temper  of  36  to  46  Kotkwell  li  Scale.  This 
company  feels  that  they  could  not  have  developed  such  a 
successful  product  if  the  quality  of  the  copper  was  not  of 
the  best  and  did  not  possess  the  inherent  wtrrking  char¬ 
acteristics  needed. 

Perhaps  Revere  Copper  or  some  other  Revere  Metal 
can  be  of  help  in  developing  or  improving  your  product — 
cutting  your  production  costs.  'X’hy  not  tell  Revere’s 
Technical  Advisory  Service  about  your  metal  problems? 
Call  the  Revere  Sales  Office  nearest  you  todav. 


Improved  solderless  lug  of  hard  drawn  Revere 
Copper,  cold  worked  over  and  over  without 
distortion,  cracking,  pitting  or  scarring. 

Pierced,  formed  at  short  45  degree  and  90  degree  angles 
and  deeply  serrated,  this  "Double  G’’  solderless  lug  really 
gets  a  working  over  .  .  .  and  cold,  too,  no  annealing. 
Yet,  with  all  this,  the  surface  remains  absolutely  smooth, 
the  lug  is  not  in  any  w  ay  weakened  and  there  is  no  twisting, 
pitting,  cracking  or  scarring  of  any  kind.  And,  in  addition, 
its  dimensions  are  held. 

AX'hen  the  Gregory  Manufacturing  Co.,  Inc.,  was  develop¬ 
ing  this  solderless  lug,  with  its  unusual  features,  it  had  a 
problem  on  its  hands. 

Their  design  called  for  copper  strip  that  could  stand 
a  lot  of  cold  working  and  when  finally  fabricated  into  a 
product  of  uniform  quality,  would  not  have  a  lot  of  twist, 
cracks,  pitted  or  scarred  surface.  In  their  efforts  to  secure 
such  a  product  their  engineers  had  frequent  consultations 
with  Revere’s  Technical  Advisory  Service.  The  result  was 
the  product  show  n  and  described  above,  with  production 
time  and  money  saved  and  rejects  held  to  the  vanishing 


COPPER  AND  BRASS  INCORPORATED 


Fnumied  hy  Piiul  Ket  ere  hi  IHOI 
230  Park  Avenue,  New  Yt>rk  17,  New  York 


Mills:  Baltimore,  Md.;  Chicago,  III.;  Detroit;  Mhh.;  Los  Angeles  and 
Riverside,  Calij.;  \eu'  Bedford,  Rome,  N.  1'. — Sales  Ojffices  in 

Principal  Cities,  Distributors  Lt  eryu  here* 
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TAP  SWITCHES 
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RHEOSTATS  •  RESISTORS  •  TAP  SWITCHES 
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Consolidated  Molded  Products  Corporation 

y  Plant  &  Expcntiro  Offircs:  309  CHERR\  ST.,  SCRAiNTON  2,  PA. 


^  Vv  hen  we,  at  Consolidated,  submit  a 
quotation,  there's  eonscience  and  under* 
standing  beliind  it.  As  a  custom  molder, 
we  work  very  closely  with  the  customer 
—and  so  does  our  pricing! 

Vie  never  lose  sight  of  one  very  important 
fact— the  piece  or  product  we  mold 
becomes  a  luaiuifacturing  cost  to  you, 
and  therefor  requires  that  our  figures 
for  its  preparation  and  production  be 
kept  as  low  as  s])crificatinns  and  good 
planning  permit. 

Today,  when  small  pennies  saved  are 
again  big  pennies  earned,  your  plastic 
product  can  benefit  greatly  from  a  be* 
forehand  discussion  with  Consolidated's 
sales  engineers  anci  technicians.  That 
the  types  of  service  we  render  can 
advantageously  fit  your  particular  re* 
(|uiremcnts.  is  indicated  by  the  customer* 
confidence  reposed  in  us  by  America's 
foremost  maniifaetiirers. 

Consolidated  is  an  “all-iindcr-one-roof" 
control  (135,000  sq.  ft.)  —concentrating 
upon  sound  plastic  design,  economical 
production,  price-and-time  savings  to  the 
customer.  From  preliminary  sketches, 
material  selections,  specifications,  esti¬ 
mates— and  on  through  the  processes  of 
molding  (compression,  transfer,  plunger, 
injection )  and  finishing— ours  is  the  kind 
of  know-how  that  guarantees  your  blue¬ 
print  in  plastic— the  right  plastic— rightly 
priced! 

Experienced  Contacting  Staff 

('all  for  a  Consolidated  Sales  Engineer. 
Mis  qualification  to  sit-in  with  you  stems 
from  having  already  assisted  many  manu¬ 
facturers  in  properly  planning  for  plastics 
—profitably!  For  a  get-together  that  will 
bobi  us  together,  your  inquiry  is  cor¬ 
dially  invited. 


A 


i,nf 


A 


J 


cr 


I 


»  ifnii  nr|/r.-i>rni,iiii .-n  i,i  New  York,  ('.hicago,  Detroit,  Cleveland,  Bridgeport, 


Your  Bluspiinl  in  Ploilic 


Philadelphia  — nn</  of/ier  prinripnt  riliet 
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MITCHELL-RANO,  using  Owens  Corning  fiberglas  yarn,  proc¬ 
esses  and  fabricates  TAPES,  TUBINGS,  SLEEVINGS,  CORDS  and 
CLOTHS  that  are  the  optimum  in  electrical  insulation  .  .  . 
marketed  under  the  trade  name  MIRAGLAS,  they  protect  elec¬ 
trical  equipment  from  the  destructive  forces  that  play  havoc 
with  ordinary  electrical  insulations;  overloading,  extreme  high 
or  low  temperatures,  moisture,  corrosive  acids,  fumes  or  va¬ 
pors,  oils,  grease,  dust  and  dirt. 


MIRAGLAS  fiberglas  INSULATIONS  have  an  amazing  back¬ 
ground  of  use  throughout  industry— wherever  used  they  fea¬ 
ture  fewer  breakdowns,  less  maintenance,  elimination  of 
waste,  savings  in  labor  and  materials  and  prove  their  standing 
as  the  optimum  in  electrical  insulation  protection. 


Take  note  of  the  name  MIRAGLAS , . .  it  stands  for  the  ultimate 


in  fiberglas  electrical  insulations  .  .  .  TAPES,  TUBINGS,  SLEEV¬ 
INGS,  CORDS,  CLOTHS,  ETC.  Write  today  for  details  and 
characteristics. 


=3 

A  AARTIAl  LIST  Of  M-«  AROOUCTSt  FIBERGLAS  VARNISHED  TUBING,  TARE  AND  CLOTH  •  INSULATING  FAPERS 
AND. TWINES  •  CABLE  FILLING  AND  ROTHEAO  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  •  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE.  TAPE.  PAPER.  CLOTH,  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATED  VARNISHES  OF  ALL  TYPES  ’  EXTRUDED  PLASTIC  TUBING 


.nry-: 


NEW  CARTRIDGE 

PLAYS  ALL  3  SPEEDS 


'0//7  ro////r/r//rT  /// 


w/  r^'/// 


Latest  Dual  Stylus  Unit  Tracks  33-113,  45, 
and  78  rpm  Records  at  Constant  Pressure 


Costs  25%  less  than  Pickups  it  Replaces 

A  new  (itneral  Hltilru  "Triple  Play  "  Cartridjie  that  traiks 
any  eoinmenial  reioril  is  imw  asailahle  ii>  manufaeliirers,  ilis- 
iribuiors,  ami  dealers. 

Simplicity  is  the  key  feature  of  this  notable  electronic  adsance- 
ment.  Once  installed  in  a  tone  arm,  the  cartridge  will  play  all 
types  of  popular  narrow  ytnxive  and  standard  fjrtKive  records 
uithout  repljirmi'ul  or  titu  j  in  posit  ion.' 

ONLY  ONE  PRESSURE 

The  new  cartridge  retains  the  unsurpassed  frequency  response- 
characteristics  of  the  famous  Ci-E  Variable  Keluctance  unit  and 
in  addition,  tracks  the  three  types  of  records  at  fi  to  8  grains. 
Thus  the  pressure  is  constant  regardless  of  the  stylus  you’re 
using.  The  special  design  of  the  "Triple  Play"  permits  precise- 
adjustment  of  tone  arm  pressure.  Weight  changing  and  pres¬ 
sure  compromise  problems  are  eliminated.  High  compliance 
and  low  moving  mass  reduce  record  wear  to  a  minimum. 


TWO  STVLI  IN  ONE  CARTRIDGE 

.V  single  twist  of  a  huilt-in  knob  turns  either  end  of  a  dual 
stylus  to  playing  position.  A  1-mil  stylus,  mounted  at  one  end, 
plays  »  and  IS  rpm  records,  and,a  ^-mil  stylus,  at  the  opp»>- 
site  end,  tracks  standard  '8  rpm  records. 

MANUFACTURERS  NOTE  LOW  COST 

.Although  it  plays  records  that  formerly  required  the  use  of 
two  cartridges,  the  price  of  the  "Triple  Play"  is  less  than 
the  price  of  two  individual  cartridges.  It  is  adaptable  t\>  many 
types  of  tone  arms  and  its  use  as  an  initial  component  uUl 
etJectii  ely  reJuce  set  manufacturing  costs. 

UNAFFECTED  BY  TEMPERATURE 

The  (i-E  "Triple  Play"  is  unaffected  by  normal  climatic 
changes  in  humidity  and  extreme  variations  in  temperature. 
Needle  talk  and  needle  scratch  are  reduced  to  a  minimum. 
Record  reproduction— as  always  with  Ci-E  Ciartridges— is  su¬ 
perb.  Mail  coupon  below  for  complete  information. 


General  Electric  Company.  Parts  Section  IE 
Electronics  Park.  Syracuse.  New  York 

Send  me  full  particulars  on  the  new  G-E"Triple  Play" Cartridge. 


NAME 
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clean  As  A  Whistle 

TO  MAKE  and  TO  USE 


•  and  you  can  say  that  of  any  vac 
built  with  American  Phillips  Screws 


scarred  parts,  no  slashed  hands,  no  floors 
littered  by  fumbled  screws.  For  when  an  American  Phillips  Screw  is  put 
on  the  point  of  its  4-winged  driver . . .  then  they  become  one  straightline  unit 
until  the  recessed  screwhead  is  turned  up  flush  and  tight  .  .  .  the yirt/  time, 
et'ery  time.  Saves  rejects,  saves  screws,  sares  time  up  to  50%  over  out-of-date 
slotted  screws. 


Buyers  of  modern,  top-quality  products  know  the  buy- 
sign  of  the  universal  Phillips  crossed  recess  on  everything  from  their 
automobiles  to  their  golf  clubs.  To  them,  the  Phillips  recess  means  that 
when  a  product  is  so  put  together,  it  stays  put.  To  you,  it  means  fewer 
returns  and  fewer  free  servicings,  especially  where  vibration  is  involved. 
So  remember,  from  both  viewpoints  .  .  .  production  and  sales  .  .  . 
American  Phillips  Screws  always  cost  least  to  use. 

f  AMERICAN  SCREW  COMPANY,  PROVIDENCE  1,  RHODE  ISLAND 

CMcogo  fit  Sa9  I.  IIHnolt  St.  Nerrlttewn,  9a.  Oatro/t  3i  502  Staphanian  Oalldlng 


ALL  TYPES 

All  METALS;  $•*•■, 
Brott,  Bronia,  Sloin- 
)•••  Staal,  Aluminum, 
Manul,  Evurdur  (illl- 
cen  brentu) 
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If  it’s  a  problem  calling  for  PRECISION  POTENTIOMETERS 


For  nMay  ycon  The  Heupot  Corpontioa  hat  been  a 
leader  in  the  developaeni  of  advanced  types  of  potcniiom- 
etert.  It  pioneered  die  bMaU  potcncioaietcr-tbe  potentiom¬ 
eter  now  to  widely  used  in  computer  circuits,  radar  c<|uip- 
ment,  aviation  devices  and  othw  military  and  industrial 
applications.  It  pioneered  the  Duodial*— ^  tums-indicat- 
ing  dial  that  greatly  simplihes  the  control  of  aaultiple-tum 
potentiometers  and  other  similar  devices.  And  h  has  also 
pioneered  in  the  development  of  many  other  unique  po- 
tentiometric  advancements  where  highest  skill  coupM  with 
ability  to  mass-produce  to  dote  tolcraoces  have  been  im- 
oerative. 


iroot  Morics 


In  order  to  meet  rigid  government  speciheations  on 
these  developments— and  at  the  same  time  produce  them 
economically— Heupot*  hat  perfected  unique  manufactur¬ 
ing  facilities,  including  high  speed  machines  capable  of  wind¬ 
ing  extreme  lengths  of  resistance  elements  employing  wire 
even  lest  than  .001'  diameter.  These  winding  machines  are 
further  supplemented  by  special  testing  fadlities  and  po¬ 
tentiometer  "know-how”  unsurpassed  in  the  industry. 

So  if  you  have  a  problem  requiring  prtthiom  potentiom- 
Wrrr  your  best  bet  is  to  bring  it  to  The  Hblipot  Corporation. 
A  call  or  letter  outlining  your  problem  will  receive  im¬ 
mediate  attention! 


mit  o  wide  variety  of  speciol  feotvres 
F—3  5  t6  dio.,  S  watts,  electrical  rotatic 
359"- res  stonces  10  to  100.000  oHms. 

G— 1  S/16  dio-.  3  wotts,  electricol  rototii 
3S6'’'>resistonces  S  to  20,000  ohms. 

—  Atli  for  fiwfletin  lOS 


lU  turn  Htlirui  with 

precision  odiustability  of  DUODlAl  Avoil 
oble  «n  eight  stock  resistance  volwes  from 
100  to  100,000  ohms,  ond  other  volues  on 
speciol  order 

-Ask  for  lu/ferm  106- 


MOOCLS  •  AND  W  OUOOIALS 

Eoch  model  ovoiloble  in  stondord  turns  ratios 
of  10,  15.  25  ond  40  to  1.  Inner  scote  in- 
dicotes  ongulor  position  of  HEUPOT  sliding 
contoct.  ond  outer  scole  the  helical  turn  c>n 
which  it  is  locoted.  Con  be  driven  from  knob 
or  shaft  end. 

R-2  diameter,  exclusive  of  index 
W-4  3  4  diameter,  exclusive  of  index  Fea¬ 
tures  finger  hole  in  knob  to  speed  rotation 
—  Ask  for  fiuffetms  104  onef  114  — 


epo  ♦  IP  9 


3-6ANGED  MOOEl  A  HEUPOT  AND 
DOUtlE  SHAFT  MODEl  C  HEUPOT 

All  HEIIPOTS,  ond  the  Model  F  Potentionseter, 
con  be  furnished  with  shaft  extensions  and 
mounting  bushirsgs  at  ecKh  end  to  fcKilitote 
coupling  to  Other  equipnsent. 

The  Model  F,  ond  the  A,  B,  and  C  HEIIPOTS 
ore  ovoiloble  in  multiple  ossembties,  gonged 
ot  the  factory  on  common  shafts,  for  the  con* 
trol  of  ossocioted  circuits. 


MULTITAPPED  MODEL  •  HEUPOT  AND 
4-GANGED  TAPPED  MODEl  F 

This  Model  B  HEUPOT  contains  28  tops,  ploced 
os  required  at  specified  points  on  coil.  The 
Four-(^ng  Model  F  Potententiometer  contains 
10  tops  on  each  section.  Such  tops  permit  use 
of  padding  resistors  to  create  desired  non* 
lineor  potentiometer  functions,  with  odvontage 
of  flexibility,  in  that  curves  con  be  altered  os 
required. 


Why  is  **dag’*  Colloidal  Graphite  best 
for  CRT  Exterior  Wall  Coating? 


It’s  cheaper 
...  Has  better  adhesion 
...Requires  no  baking 
. . .  Resists  scratching 

''<!•('*  Dispersion  194  is  □  lacquer- base  dispersion  of  micro¬ 
scopically  small  graphite  particles.  It  is  easily  applied  to  CRT 
surfaces  by  spraying,  and  dries  very  rapidly,  enabling  tubes  to  be 
handled  in  2  or  3  minutes.  Maximum  adhesion  is  obtained  by 
drying  at  room  temperature  for  24  hours,  or  by  forced  infra-red 
drying  for  'A  hour. 

das  Dispersion  Tf194  forms  a  smooth,  uniform,  conductive 
black  coating  on  any  type  gloss.  Its  adhesive  properties  are  so  good 
that  it  will  resist  scratching  by  a  thumb  nail  or  soaking  in  water. 

Prominent  CRT  manufacturers  have  found  dag  colloidal 
graphite  dispersions  satisfactory  and  usually  cheaper  for  wall 
coatings  ...  for  other  electronics  work,  too.  Let  Acheson  Colloids 
engineers  show  YOU  how  these  versatile  dispersions  can  solve  many 
and  varied  electronics  problems.  Send  the  coupon  NOW  for 
more  information. 


I - 1 

I  ACHESON  COLLOIDS  CORPORATION 
*  Port  Huron,  Michigan 
I  Send  me  more  information  on: 

_  dag  Dispersion  #  194  for  Exterior  Wall  Coating 

I  _  dag  Colloidal  Graphite  in  Electronics 

Name 

.  Company  Name 

I  Address  . 

I  City  Zone  State 


ACHESON 

COLLOIDS 

CORPORATION 

Port  Huren, 
Michigan 


dag 

coiidiDsO 
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specifications 


INDUSTRIAL  ENDU 
WITH  RESEARCH 


DU  MONT  TYPES  250-A  and  250-AH 

Cathode-ray  ^cillographs 


♦  For  research  where  ulil- 
ily  and  precision  work  d*. 
mand  high-quality  per- 
formance  and  sleadiast 
dependability. 


Equipped  for  both 
INDUSTRY  and 
RESEARCH  with  . . . 


Amplilicalion  ol  both  a  c  and  d  c  inpul  signal 
Sweep  durations  as  long  as  5  seconds. 

RecurrenI,  single,  or  driven  sweeps:  spot  tes's  at 
beginning  ol  forward  sweep,  virtually  eliminating 
sweep-starting  lime. 

Automatic  beam  blanking  and  provision  lor  intensity 
modulation. 

Photography  ol  oscillograms  with  either  Du  Mont 
Type  271A  or  314  A  Oscillograph-record  Cameras. 
Additional  accelerating  potential  in  the  Type 
by  using  Type  5RP  A  Cathode-ray  Tube  and  Type 
263-B  High  Voltage  Power  Supply  Unit. 

Projection  ol  Oscillograms  with  Du  Mont  Type  2542 
Projection  Lens. 

Built-in  Voltage  Calibrator.  ,  ^ 

High-impedance  input  probe. 

*  Literature  or  demonstration  on  request, 
without  obligation. 


♦  In  industry  where  a  wide 
range  of  application  and 
adverse  operating  condi¬ 
tions  demand  general-pur- 
Po««  versatility  and  nig¬ 
ged  endurance. 


*0  A,  Type  5CP 


'r-  «o-A, 


<J  c  ampliller  ».  iV  ”  ®  *<>l»s  maxi™  '."'ough 

®  *0  200.000  cp!I'.*’»i*,*i.'*  ““Worm  wiihin'lnt"^*' 

»P0nse  o/ d-c  *o  S00  00o°  ° 

'<>  200.000  cp,  “»«orm  wi,hi°'°  o“  T' 

*  ^Toiji  0 

"aximiL'Mirollgh'd'  ’I'V d' 

within  10?o  ifJL  '••Ponse  ol  a-e  amDlif  ***“’ 

SOO.OOO  cp,  ®  *°  200.000  cp,.  *  V*'  “"‘'Ofm 

Pfimory  adequate 

watts.  "S  '230  ,olt,.  jo  go  ^ 

Dimension,.  ,5..  ^  ,  '  ^*0 


d-  height:  68  lbs. 

•HIES,  INC..  INSTKUMfUT  DIVISION.  1000  MAIN  aucuiic  _ _  * 
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M  CLOSE  TOLERANCE 
RESISTORS 

(JAN  and  ttandard  typat) 

Wir«-wound  precision  resistors  hove  characteristics 
suitablefor  many  exacting  modern  circuits.  Shallcross 
Akra-Ohm  resistors  meet  these  requirements  and 
are  available  in  several  types,  shapes,  and  mount¬ 
ing  styles.  They  ore  noted  for  high  stability,  low 
temperature  coefficients,  low  noise  levels,  uniform¬ 
ity,  long  life,  and  extreme  accuracy  in  matched 
pairs  and  sets.  Ask  for  Bulletin  R3. 


PRECISE  ELECTRICAL  ► 
MEASURING  INSTRUMENTS 
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Resistance  Standards  Decibel  Meters 

Decade  Potentiometers  Tone  Generators 

Decade  Resistance  Boxes  Telephone  Test  Equipment 
Bridges,  Wheatstone  Low-Resistance  Test  Sets 

Bridges,  Kelvin-  Insulation  Test  Sets 

Wheatstone  Bridge  Components 

Bridges,  Limit  Write  for  Catalog  No.  10. 


HH 


lAl  RESEARCH  AND  DEVELOPMENT  SERVICE 

Today's  complex  circuits  frequently  require  the  design  development,  and  pro* 
duction  of  highly  specialized  components,  sub-assemblies,  or  instruments  which 
fall  outside  the  realm  of  standard  engineering  or  production  facilities.  The 
Shallcross  Research  Department  has  been  specifically  formed  to  handle  such 
assignments.  Composed  of  electronic,  electrical,  instrument,  mechanical,  and 
chemical  engineers  of  broad  experience  and  backed  with  adequate  modern 
facilities,  this  unique  service  group  combines  a  highly  technical  as  well  as  an 
intensely  practical  engineering-production  viewpoint.  We  invite  you  to  submit 
your  requirements  for  review  and  recommendation. 


<  HIGH  QUALITY 
ATTENUATORS 

Improved  materiaU  and  production  lochniquos  for 
Shollcrots  Attenuatori  havo  resulted  in  a  line  that 
sets  new  higher  standards  of  attenuotion  perform¬ 
ance  for  procticolly  every  audio  and  communica¬ 
tions  use.  Shallcross  Audio  Engineering  Bulletin 
No.  4  will  be  sent  on  request. 


COMPANY  ^  Collingdale,  Pennsylvania 


H 


Ik 


CUSTOM-BUILT  ► 


SELECTOR  SWITCHES 


Shallcross  builds  single  or  multiple  deck  selector 
switches  having  up  to  1 80  positions.  Test  units  have 
given  satisfactory  performance  at  250  volts  10  am¬ 
peres  ond  at  2500  volts  1  ampere  A.C.  Contact  re¬ 
sistance  ranges  from  a  low  of  O.OOOS  ohms  to  a 
maximum  of  0.005  ohms  depending  upon  the  size 
and  material  of  the  contact  surfaces.  You  are  in¬ 
vited  to  outline  your  requirements  on  Shallcross 
Specificolion  Sheet  No.  6. 


HIGH-VOLTAGE 


Test  and  Measuring  Equipment 


Shallcross  high-voltage  instruments 
and  corona-protected  resistors  pro¬ 
vide  maximum  accuracy,  safety,  and 
dependability  in  a  broad  range  of 
applications,  from  nuclear  physics  to 
electrostatic  generators,  precipitrons, 
power  supplies,  transmitters,  and 
many  others.  Write  for  Bulletin  F. 
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TTP[  211  PIECISION 
HtVECIIIDE  SLOTTED  SECTION 
(  VLi”  \  '  i"  aM'iiiiicIi  ) 

OriiOkiad  Ofirition:  Crystil 

aaO  Odinitir  Ditictna: 
OaN  Ouraii  Cartup  Sapart 


taiiiciilar 


•  Till'  in>lriini<-nt  illu>lralr(l 
liotli  a-  a  at-ncral  i«urpo.-«- 
■r>  -lal  tir  iMiloiiirlrr  an*! 

a--  an  lianiionic  a^n**rator  for 
k  tlo‘  iiiiillipliration  of  rr>>lal‘ 
I  rontroMcil  u-li-f  ^iaInal'<  into 
lilt-  iiiirroMakt*  rrfcion. 


OiaaOkaaO  Oatritiaa:  Accariti 
Saaari  law  Oatictiaa 


MKraaietir  Preciswa.  Fait 
Wa«i(aiOa  Fnauiacf  Carctatt. 
Easa  at  Om'iIx* 


TYPE  SSI  «- PIECISION 
FIEOIENCT  HETEI 

1  I"  X  *'2*'  W’avrguilif  I 

Oiract  liaOiai  Dial.  Liaaar 
Ornta:  Narmtic  SuNai; 
Taaiaxatara  Canpaasatiaa 


*  A  full  romplomt-nt  of  fixiol 
and  \ariald*‘  attenuators  and 
Iiruadliand  trriiiinatiuns  in 
standard  wavrauiiile 
sizes  provifles  rover- 
awe  from  2600  to  40,000 
WJfM  iiirRaryelrs  per  serond. 


MatalhtaA'ilau  Atlaaaatiai 
Elaaiaat:  Ptactsa  aaO  Parauaaat 
Cafekratiaa:  Na|li|iklt 
latartiaa  lass 


uf  iiovrl  rliararlrr  arr  ii«rd  to  pive  llip  many  out- 
slandinae  fratures  available  iis  the  ruiiiplele  I’KI) 
line  of  prevision  niirriiwave  nieasureiiient  an<l  test 
equipment.  An  illustrated  eataloc  may  be  obtained 
by  writinf:  on  rompuny  letterhead  to  Dept,  K-l, 


The  instruments  illustrated  above  are  the  result  a>l 
the  t'onlinuinK  efforts  of  PRU*s  skilled  staff  to  pro- 
vide  tile  mieroHave  researrii  engineer  vtilli  test 
equipment  of  ultimate  arrurary  and  reliability  over 
broader  and  broader  frequenry  bands.  Techniques 


H 

t 

■ 

300  TIIIAIY  ST.,  tlOOKlYN  1,  NEW  YORK 

1 

!5> 

r 
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forEVERYONE! 

Genuine  JEnVe^N  WIDE-RANGE 
LOUDSPEAKERS 

16  COMPLETELY  NEW  MODELS 
Three  IS-inch  Coaxials,  one  12-inch  Cooxial 
Eleven  5-inch  to  1 5-inch  Single-Radiator  Models 

•  No  longer  is  truly  good  listening  ruled  out  by  cost 
or  size  restrictions.  Now  music  can  come  to  life  for  every¬ 
one,  for  Genuine  JENSEN  Wide-Range  Loudspeakers  in¬ 
clude  tma//  sizes  as  well  as  large  .  .  .  low  cost  units  as  well 
as  more  expensive  models. 

•  Not  alone  in  frequency  range  but  also  in  smooth 
response,  wide-angle  distribution,  low  distortion,  good  effi¬ 
ciency  and  power  handling  capacity  . , ,  in  all  7  Performance 
Points  Genuine  JENSEN  Wide-Range  loudspeakers  estab¬ 
lish  new  standards  of  reproduction  quality. 

•  So  whether  you  choose  a  5"  single-unit  direct-radia¬ 
tor  type  loudspeaker  at  S8.00  list,  a  12’’  Coaxial  at  $)3.40 
list,  or  a  15"  Coaxial  with  the  new  JENSEN  Wide-Angle 
Acoustic  Lens,  you  get  superior  performance  all  the  way  . . . 
in  every  attribute  that  makes  fur  enhanced  listening  pleasure. 


WIDE-ANGLE 
ACOUSTIC  LENS 


Typical  of  JENSEN  leadership  in  loud¬ 
speakers  engineering  is  the  Acoustic 
diverging  Lens  used  on  Model  H-510 
illustrated  at  the  left.  Adapting  op¬ 
tical  principles  to  acoustics,  this  lens 
acts  in  conjunction  with  the  h-f  horn 
to  distribute  h-f  radiation  uniformly 
over  o  wide  angle... insures  constant 
balance  and  high  quality  reproduc¬ 
tion  throughout  the  whole  room. 


Vrite  now  for  Dm/s  Sheet  So.  IS2  deterihing 
mil  the  new  loudtpemhert  in  the  new  Genuine 
JESSES  Wide-Ksnie  leriet,  and  hooklet,  "Let 
.Mntif  Come  to  Life." 


Thit  trodamork  id«ntiPiM  on  od> 
voncod-dotign  toudspookor  .  .  . 
with  porformoneo  to  moot  to* 
doy'i  oxocting  ropuiromonti  for 
foithful  muiic  roproduction  •  .  . 
ochiovod  through  tho  most  mod* 
orn  opplicotions  of  ocoustics. 


JENSEN  manufacturing  COMPANY 

Otvtiion  of  tht  Mufor  Componr 

6607  SOUTH  lAtAMII  AVINUI  •  CHICAGO  31,  IlllNOlS 
In  Conodo  Copp«r  Wiro  7redu<t»,  lid..  351  Corlow  A««nu«.  Toronto 
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TOROIDAL  COILS  and  FILTERS 

We  offer  the  benefits  of  oiir  wide  technical 
experience  gained  by  years  of  intense  research 
in  a  highly  developed  field. 

There  is  practically  no  application  for  high  Q 
podio  coils  ond  audio  filters  for  which  we  have 
not  supplied  our  toroids  and^orbidal  coil  fillers. 

Included  among  the  many  components  of  this 
type  thot  we  manufacture,  are  our  standard 
series  of  toroidal  coils  TC-0  to  TC-6  inclusive. 

Although  all  of  our  toroids  possess  a  high  degree 
of  stability  vs.  voltage  and  temperature,  coils 
are  also  available  which  are  specially  compen¬ 
sated  for  extreme  conditions  of  temperature 
variations. 

The  scope  of  our  filter  design  and  production 
encompasses  a  wide  range  of  typos  and  extends 
to  include  crystal  filters  and  audio  delay  net¬ 
works.  Notwithstanding  the  quality  of  our  prod¬ 
ucts,  we  have  been  able  to  maintain  a  low  price 
level  due  to  our  exclusive  speciaihation  in  this 
field. 

We  invite  inquiries  on  your  special  applications 
for  toroidal  coils  and  filters  regardless  of  quan¬ 
tity  involved. 

^  ^LL  inquiries  will  BE 

PROMPTLY  HANDLED 


fii4A4€eU  5 

YONKERS  2.  NEW  YORK 

CaiE  AOOMESS  BORKELl  ' 
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Simple  Jobs... 
Intricate  Jobs... 


We  Give  Them  M 
"High  Hat"  Quality 


Whether  you  come  to  us  for  simple  stamped>out 
chassis,  ordinary  metal  boxes  or  the  most  intricate 
electronic  apparatus  housing,  your  job  will  receive 
the  same  Karp  quality  treatment,  plus  every  pos* 
sible  economy. 

The  same  long-experienced  principals  of  our  staff 
will  give  you  intimate,  personalized  service,  from 
planning  and  design  to  delivery.  Your  work  will  be 
done  by  highly  skilled  specialists,  in  a  plant  which 
is  without  an  equal  in  its  field  for  up*to*date  ma> 
chinery  and  modern  facilities.  Welding,  when 
needed,  will  be  done  under  precise  timing  controls 
.  .  .  painting  and  finishing  with  the  most  modern 
equipment  and  conditions. 

In  most  cases,  our  vast  variety  of  dies  will  save 
you  the  cost  of  special  dies  and  jigs.  We  will  give 
your  work  accuracy  and  uniformity  that  will  make 
your  final  assembly  easy,  time-saving  and  hence 
economical. 

Try  us  for  the  plain  or  the  precise  .  . .  the  every¬ 
day  or  the  elaborate  and  de  luxe  ...  in  modest  or 
substantial  quantity.  Whatever  your  needs  in  sheet 
metal  fabrication,  it  pays  to  get  our  estimate. 

WRITE  FOR  NEW  CATALOG 


KARP  METAL  PRODUCTS  CO.,  INC. 

215.63rd  STREET,  BROOKLYN  20,  NEW  YORK 

/  ^ 
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so  SMALL  . . . 

if  mounts  on  a  radio  chassis 


’I  hfsc  1 S-,  25-,  and  5()-va  G-H 
\oltage-stahiIi7cr  units  arc  only  a 
little  o\cr  2  inches  high  and  about  9  inches 
long. They’ll  mount  easily  on  a  medium-si/eil 
radio  or  electronic  instrument  chassis  and 
will  give  you  an  even,  non-fluctuating  115 
volts  for  your  equipment  whether  your  line 
voltage  is  95  or  130.  A  special  transformer 
circuit  provides  a  stabilized  output  voltage 


within  1' t  of  115  volts  for  fixetl.  unity-power- 
factor  loads. 

Continuous  operation  umler  c*>nditions  t)f 
short  or  open  circuits  will  not  damage  the 
stabilizer  in  any  way.  .Since  there  are  lu)  mov¬ 
ing  parts,  there  is  little  maintenance  to  worry 
about.  For  complete  informatittn  on  voltage- 
stabilizer  units  of  all  sizes  from  1  5-va  to 
5()00-va,  write  for  Hidletin  GEA-3634. 


Specially  designed  G-E  Type-E  networks 
will  produce  impulses  which  have  defi¬ 
nite,  known  energy  contents  and  dura¬ 
tions,  and  thus  are  ideal  for  converting 
a-c  or  d-c  charging  voltages  into  approxi¬ 
mately  rectangular  square  waves.  These 
networks  consist  of  capacitor  and  coil  sec¬ 
tions  adjusted  to  close  tolerances  and  her¬ 
metically  sealed  in  single  metal  containers. 

G.E.  helped  meet  wartime  radar  de¬ 
mands  with  thousands  of  these  units  and 
now  offers  them  for  commercial  use.  The) 
are  available  in  a  w  ide  range  of  designs. 


impedances,  ratings,  and  sizes  for  pulse 
lengths  of  0.1  to  lO  microseconds.  See 
Hulletin  CiEA -4>W.. 
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SNAP-SWITCH  INSTALLATION 
TIME  CUT  TO  SECONDS 


A  SMALL  PACKAGE  OF 
'WElL-REGULATED  NIGH  VOLTAGE 


You’ll  have  a  hrm  electrical  connection 
without  the  use  of  solder  a  few  seconds 
after  you  begin  to  install  this  small  hut 
rugged  Switchette.  Only  1  '-i  inches  long 
and  weighing  only  V  grams,  this  230-sac, 
10-amp  unit  has  solderless  knife-contact 
terminals  made  of  pure,  tinned  copper. 

G-t  Switchettes  are  available  in  a  va¬ 
riety  of  forms  and  circuits,  all  of  which 
have  double-break  contact  structures. 
They 're  particularly  well  suited  for  elec¬ 
tronic  applications  because  of  their  low 
RF  noise  output  (short  contact-bounce). 


This  versatile.  general-purfKise,  heavy- 
luts.  a-c  relay  unit  is  available  in  three 
iiouiuini;  arrangements:  front  connected, 
'.ick  connected,  or  plug-in  connected.  All 
'.hree  mounting  ts|X's  are  available  in 
open  or  enclosed  models  and  arc  furnished 
in  spsi.  dpst.  or  dpdt  circuits.  Heavy,  long- 
lasting  silver  contacts  carry  10  amps  con¬ 
tinuous.  Normally -open  forms  make  or 
break  o  amps;  normally -closed  forms 
make  or  break  JO  amps.  Relay  coils  come 
in  1 2-,  2  I-.  I  IS-,  or  JSO-volt.  tiO-cycle  a-c 
sires.  D-c  units  are  available  in  similar 
models.  For  lull  details  see  (iF(i-257. 


^'ou  get  both  high  voltage  and  good  regu¬ 
lation  with  small  lightweight  G-F  preci¬ 
sion  rectiliers.  This  may  interest  you  if 
you  need  compact,  well-regulated,  high 
d<  voltage  sources  for  cathode-ray  tubes, 
television  camera  tubes,  radar  indicator 
scopes,  electron  microscopes,  Geiger- 
Mueller  counters,  or  similar  jobs. 

These  supplies  are  hermetically  sealed 
and  oil-filled.  ’Fypical  units  have  outputs 
of  7  kv  at  0.1  ma.— have  only  3.3''?  devia¬ 
tion  for  every  0.1  ma  load  and  output  rip¬ 
ple  of  less  than  KJ.  Sire— only  6”  x  6”  x 
7".  Vi'eight— S  lbs.  For  further  data,  write: 
General  Electric  (Company,  Section  667-3, 
Schenectady  3,  N.  Y.,  giving  complete  in¬ 
formation  on  the  proposed  application 
with  specifications  rectuired. 


For  your  convenience  there  are  screw- 
terminal  and  soldering-lug  types  as  well 
as  this  special  quick-connecx  unit.  Send 
for  Bulletin  GEA-4888. 


inside  as  w  i  II  as  out-  Wf  , 
side.  ,\  single,  sell-  U 

on 

an  strong 

Alnico  magnet  as¬ 
sures  permanent  alignment  even  under 
the  most  adverse  operating  conditions. 
This  high-gauss  Alnico  magnet  permits 
the  use  of  a  large  air  gap  with  a  conse¬ 
quent  smrMither,  non-sticking  action.  The 
greater  torque-to-w  eight  ratio  means  bet¬ 
ter  damping  and  allows  the  use  of  heav  ier 
vibration-resisting  pivots.  Accuracy  is  3'^ 
of  full  scale  on  rectifier  types.  2'r  on  all 
others.  For  complete  details,  send  for 
Bulletin  GEC-368. 


(Mncrol  Elwirk  Company,  Soxtien  0667-3 
Apparatus  Daportmont,  Schanoxtady,  N.  Y. 

Pleaia  send  me  tlie  following  bulletint: 
n  GEA-3634  Voltage  ttobiliiers 
O  GEA-4M8  Switchettes 
[I]  GEA-4996  Copociter  networks 


O  GEC-257  Heavy-duty  relays 
n  GEC-368  Instruments 


ADDRESS 
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■S<y-HOOK!’ 


NEXT  BEST  THING 


"Sky-hooks”  being  expensive  and  some¬ 
what  impractical,  why  not  start  from  the 
ground  up  with  a  Blaw-Knox  tower  to 
obtain  support  for  your  high-riding  FM 
and  TV  antennas? 


Blaw-Knox,  having  built  towers  since 
spark-gap  days,  makes  available  to  elec¬ 
tronic  engineers  a  degree  of  practical  ex¬ 
perience  unequalled  in  this  field.  So,  when 
you  want  the  next  best  thing  to  a  sky¬ 
hook,  call  Blaw-Knox. 


Shown  here  is  a  niaw-Knox  special 
417  ft.  Type  H-40  Hoavy  Duty 
tower  for  Station  WFUO,  Dayton, 
Ohio.  This  tower  was  cit^signed  to  sup¬ 
port  an  KCA  eombination  4-section 
pylon,  plu.s  a  6-s€*ction  TV  antenna 
and  station  call  letters. 


BLAW-KNOX  DIVISION 


BLAW 


KNOX 


ANTENNA 


TOWERS 


A  MESSAGE  TO  AMERICAN  INDUSTRY 


79»h  OF  A  SERIES 


The 

Labor  Union  Monopoly 
Bites  ^LL  Workers 


What  kind  of  government  is  it  which: 

.  .  .  Prosecutes  the  Great  Atlantic  &  Pacific  Tea 
Company  which  it  asserts  handies  about  6V'2% 
of  the  retail  food  distributing  business  as  an  il¬ 
legal  monopoly  in  restraint  of  trade,  and 

.  .  .  Seeks  to  break  up  four  hig  meat  packing 
companies  and  make  them  into  14  companies, 
charging  the  four  with  being  a  monopoly  in 
restraint  of  trade,  but 

.  .  .  Makes  no  niosc  whatsoever  to  apply  the 
federal  anti-trust  laws  to  the  exercise  of  virtu¬ 
ally  100  percent  monopoly  control  of  labor  in 
the  coal  industry,  and  the  only  slightly  less  com¬ 
plete  monopoly  control  of  labor  in  the  steel 
industry? 


The  answer  to  that  question  is  simple.  It  is  class 
government  of  the  most  flagrant  type,  a  govern¬ 
ment  by  which  special  privileges  are  dispensed 
w-ithout  justice  and  to  the  great  injury  of  all 
workers.  It  is  the  kind  of  government  which  will 
lead  to  the  early  sacking  of  the  American  en¬ 
terprise  system  and  the  personal  freedoms  of 
workers. 

In  legal  terras  the  explanation  of  this  flagrant 
affront  to  good  government  is  also  simple.  In 
1932  labor  union  activities  were  given  virtually 
complete  exemption  from  the  application  of  the 
federal  anti-trust  laws  by  passage  of  the  Norris- 
I.aGuardia  Act. 


continued  on  next  page 


When  the  Norris-LaGuardia  Act  was  passed 
labor  unions  were  relatively  weak.  Only  about 
16%  of  the  nation’s  industrial  workers  were 
organized,  only  about  12%  of  the  steel  workers. 
About  two-thirds  of  the  coal  miners  were  union 
members,  but  only  half  that  number  were  paying 
dues.  The  country  was  in  the  depth  of  its  worst 
depression.  The  unemployment  of  about  one- 
fourth  of  the  labor  force  made  monopoly  control 
by  labor  seem  so  remote  as  to  be  almost  fanciful. 

But  after  only  seventeen  years  devoted  to  the 
promotion  of  labor  union  organization  by  the 
federal  government,  we  have  labor  monopoly 
with  us.  In  its  power  and  scope  it  makes  the 
alleged  business  monopolies  being  prosecuted 
under  the  federal  anti-trust  laws  seem  positively 
piddling.  In  its  manners  it  makes  the  old-time 
business  monopolists  look  like  Lord  Fauntleroys. 

What  is  lacking,  grievously  lacking,  is  action 
by  Congress;  action  to  shape  our  federal  anti¬ 
trust  laws  to  take  account  of  the  labor  monopoly 
that  has  become  the  dominant  national  force  in 
our  country  today— a  force  that  is  leading  to  the 
loss  of  freedom  of  all  workers. 

Before  labor  monopoly  is  broken  up,  as  it  must 
be  broken  up  if  our  economy  is  not  to  be  per¬ 
manently  wrecked,  other  steps  will  no  doubt  be 
required.  But  one  test  more  than  any  other  will 
be  the  touchstone  of  the  nation's  determination 
to  keep  its  economic  and  personal  freedom.  It  is 
what  it  does  to  see  that  labor  monopoly  re¬ 


ceives  the  same  treatment  under  the  federal 
anti-trust  laws  as  any  other  kind  of  economic 
monopoly. 

The  purpose  of  the  federal  anti-trust  laws  is  to 
break  up  monopoly  and  preserve  fair  competition 
in  the  United  States.  It  is  a  fine  purpose.  The 
wisdom  and  fairness  of  its  application  in  partic¬ 
ular  cases  is  often  open  to  challenge.  But  in  spite 
of  bad  administration  every  farsighted  business 
man  I  know  is  a  staunch  defender  of  our  na¬ 
tional  anti-trust  policy. 

At  present,  in  the  exemption  of  labor  monop¬ 
oly,  we  have  a  breach  in  that  policy  which,  if 
not  closed,  will  soon  become  fatal  both  to  the 
policy  and  the  enterprise  system  it  is  designed 
to  foster  and  protect. 

The  main  thing  w  rong  today  with  Great  Britain 
and  indeed  all  Europe  is  that  no  effective  anti¬ 
trust  laws  arc  in  existence  to  protect  the  public 
from  business  and  labor  monopolies,  to  guaran¬ 
tee  personal  freedoms.  No  free  economy  in 
Europe  or  America  can  prosper  as  long  as  pro¬ 
tected  monopolies  remain  and  flourish. 

Wliilc  your  representatives  in  Congress  are  home 
with  you  talk  to  them  about  the  special  privi¬ 
leges  now  granted  to  labor  union  monopoly. 
You  would  serve  your  country  well  by  finding 
out  what  they  intend  to  do  about  it  before  it  is 
too  late. 


President,  McGraw-Hill  Piihlishing  Company.  Inc. 


(a)  Reduction  of  spurious  signals  in  the  transmitter  output. 

(b)  Filtering  of  transmitter  output  at  the  antenna  terminal. 

(c)  Shielding  of  transmitter. 

(a)  In  the  32V-2  series  added  tuned  circuits  in  the  exciter  and 
an  added  L  section  in  the  unbalanced  pi  output  network  re¬ 
duce  unwanted  signals.  This  output  network  is  designed  pri¬ 
marily  to  feed  into  a  52  ohm  coaxial  transmission  line,  such 
as  RG-8/U.  It  will  also  match  unbalanced  impedances  of 
approximately  26  to  300  ohms  and  will  tune  out  reactances 
normally  encountered. 

(b)  A  coaxial  fitting  is  provided  at  the  rear  of  the  32V-2 
cabinet.  This  permits  the  use  of  a  well  shielded  transmission 
line  in  which  the  Collins  35C-1  Low  Pass  Filter  may  be  in¬ 
serted.  The  35C-1  is  a  50  ohm  three-section  filter  which,  with 
approximately  0.2  db  insertion  loss  below  29.7  me,  provides 
approximately  75  db  attenuation  of  harmonic  emissions  at  the 
television  frequencies.  This  high  attenuation  is  added  to  that 
provided  in  the  transmitter.  The  unbalanced  output  permits 
grounding  of  the  outer  conductor  of  the  line  and  the  case  of 
the  filter.  The  price  of  the  35C-1  is  $40.00  at  your  Collins 
dealer’s. 

(c)  For  reducing  TVI  from  sources  other  than  the  antenna, 
the  Collins  49S-1  Shielded  Cabinet  for  the  32V-2  is  available 
at  extra  cost.  It  includes  well  filtered  control  wires  and  leads 
to  terminals,  and  forced  air  ventilation.  Provision  is  made  for 
mounting  the  35C-1  filter  on  the  rear.  The  49S-1  Cabinet  is 
required  in  only  the  most  difficult  TVI  installations.  If  wanted, 
your  new  32V-2  can  be  delivered  in  the  49S-1  by  your  dealer. 
Or,  if  you  already  own  a  32V-2,  you  can  order  from  him  a 
49S-1  cabinet  only,  and  install  it  yourself. 

For  best  operation,  the  35C-1  filter  should  feed  a  properly 
terminated  52  ohm  line.  Coupling  to  a  balanced  antenna  may 
be  accomplished  by  an  antenna  tuner  or  by  the  Collins  315E-1 
Baiun  Transformer,  which  is  a  wide  band,  low  loss  trans¬ 
mission  line  for  coupling  from  a  52  ohm  unbalanced  line  to  a 
300  ohm  balanced  load  without  tuning  controls.  It  consists  of 
a  transmission  line  connected  to  transfer  from  balanced  to 
unbalanced  conditions  (“balun”)  and  a  step-tapered  imjH-d- 
ance  matching  line.  Over  the  frequency  range  7  to  30  me,  a 
standing  wave  ratio  of  less  than  2  to  1  is  possible.  The  effi¬ 
ciency  of  the  system  is  good  even  beyond  the  specified  limits. 
The  315E-1  is  supplied  in  kit  form  with  coaxial  cables  com¬ 
pletely  made  up,  and  aluminum  tubing  and  spacers  fabricated 
ready  to  assemble. 


ihe  widespread  and  eager  acceptance  of  television  has  im¬ 
posed  on  the  radio  amateur  fraternity  a  new  problem  of  major 
proportions.  Elimination  of  television  interference  is  very 
difficult  due  to  the  harmonic  relationship  of  amateur  and 
television  frequencies,  jxirjr  selectivity  and  spurious  responses 
prevalent  in  many  TV  receivers  and,  generally,  to  the  enormous 
power  ratio  which  must  Ire  achieved  between  desired  and 
undesired  output  frequencies  in  an  amateur  transmitter. 

The  Collins  Radio  Company,  in  keeping  with  its  policy  of 
building  fine  amateur  gear,  has  modified  the  design  of  the 
Collins  32V  amateur  transmitter  to  meet  the  TVI  problem. 
Extensive  laboratory  development,  tests  conducted  cooper¬ 
atively  with  one  of  the  leading  TV  receiver  manufacturers, 
and  field  checks  in  a  large  number  of  actual  ham  installations 
have  shown  that  the  new  model  (the  32V-2)  is  an  effective 
answer  to  the  TVI  problem. 

At  the  present  time,  due  to  occasional  unusual  field  condi¬ 
tions,  we  are  unable  to  make  a  flat  statement  that  the  32V-2 
is  TVI  proof,  yet  our  field  tests  have  shown  no  TVI  in  over 
of  the  cases.  Therefore,  we  are  authorizing  our  dealers  to 
offer  full  refund  of  the  purchase  price  of  the  32V- 2  returned  m 
new  condition,  transportation  prepaid,  within  30  days  if  the 
amateur  is  not  satisfied  with  its  freedom  from  television 
interference. 

The  following  methods  of  avoiding  TVI  have  been  provid»-d 
in  the  design  of  the  32V-2  and  accessory  units; 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


M  &  W  Tewar 
DAUAS  I 


2Z00  West  Oliva  Ava. 
BURBANK 


1 1  Watt  42nd  St. 
NEW  YORK  18 
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withstands  an  inferno  of 


to  improve  produit  perfirmaiKe  for  you! 


There  are  three  new  grades  ot  C-D  Dilecto*  that  can 
withstand  temperatures  as  high  as  250 °C.  They  are 
chemically  inert,  silicone-glass  laminated  plastics  that 
oiler  exceptionally  high  heat  resistance  and  good  arc 
resistance,  extra  strength,  and  positive  moisture  re¬ 
sistance!  At  Continental-Diamond  we've  literally  lived 
and  worked  with  Silicone  Dilecto— perfecting  it  to  a 
point  where  we  believe  it  can  be  highly  useful  in 
helping  to  solve  your  pro¬ 
duction  problems  —  and  im¬ 
prove  product  performance. 


And  this  remarkable  plastic  is  but  one  of  many  in 
the  C-D  family.  They  provide  practical  combinahons 
of  mechanical,  electrical,  and  chemical  properties— 
structural  strength,  light  weight,  positive  moisture, 
heat  and  corrosion  resistance.  In  hundreds  of  plants, 
C-D  Plastics  — Fibre,  Vulcoid,  Dilecto,  Celoron,  and 
Micabond  —  offer  proof  that  it  pays  to  see  C-D  first  in 
your  search  for  the  right  plastic  for  the  job.  For  inter¬ 
esting,  useful  information  on  Silicone  Dilecto,  and 
other  C-D  high  strength  plastics,  call  or  write  your 
nearest  C-D  office,  soon. 


‘Dilecto  GB  112-S 
Dilecto  GB  -128  S 
Dilecto  GB  261—  S 


Carefully  consider  the  Eimac  4X1  50A  for  your  appli¬ 
cations,  in  its  power  category,  for  service  anywhere 
in  the  r-f  spectrum  up  to  lOOO-Mc  The  4X150A's 
universal  acceptance  is  your  assurance  of  dependable 
performance 

These  extremely  compact,  forced  air-cooled  tetrodes 
are  characterized  by  their  high  degree  of  stability  at 
high  power-gain  and  high  ratio  of  transconductance 
to  capacitance 

Emission  is  derived  from  a  unipotential  cathode  hav¬ 
ing  a  6  volt  heater  Grid  structures  are  permanently 
positioned  in  precise  alignment  for  optimum  beam 
action  Special  processing  of  the  grid  wire  eliminates 
primary  and  controls  secondary  grid  emission  The 
forced  air-cooled  anode  is  conservatively  rated  at  150 
watts  dissipation  and  is  adequately  cooled  with  less 
than  6  cubic  feet  of  air  per  minute 

Wide  application  of  the  Eimac  4X1 50A  tetrodes  as 
video  amplifiers,  TV  sound  amplifiers,  FM  and  TV  r-f 
amplifiers,  UHF  communications,  and  in  STL  and 
dielectric  heating  service  is  firm  evidence  of  their 
outstanding  dependability  and  performance 

Complete  characteristics  and  operational  data  are 
available  at  no  obligation 

E  I  T  E  L  -  M  c  C  U  L  L  O  U  G  H  ,  INC. 
San  Bruno,  California 

Eiport  Agents:  Freier  &  Hensen,  301  CUy  St..  Sen  Frencitco.  Celltornie 
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FULL  RATINGS  INTO  UHF 
HIGH  POWER-GAIN 
LOW  LEAD  INDUCTANCE 

COMPACT  SIZE 

• 

HIGH  TRANSCONDUCTANCE 
CAPACITANCE  RATIO 

• 

GOOD  STABILITY 

• 

RUGGED  ELECTRICALLY 
AND  PHYSICALLY 


niswtf 


•Jrtfiwo  predsimi#  imfciiit  response 
in  remoleoindkalion  cnMl  conlrol 


CIRCUTROl  UNITS:  rotary  electro, 
magnetic  Jevices  for  u'e  ac  control 
components  in  electronic  circuits 
and  related  equipment.  Single  and 
polyphase  rotor  and  stator 


frame  sizes  Deviation  from  : 
accuracy  of  resolver  shown  is 
:i:()  s'  ,  ot  maximum  output. 


TilETORQUE  UNITS;  precision 
synchros  for  transmuting 
angular  movements  to  remote 
points.  Accurate  within  ±1*. 
May  be  actuated  by  mechanisms 
that  produce  only  1  gm.  cm. 
(.0S6  oz.  in.)  of  torque. 


W'ltli  flic  recent  addition  of  new  units  to  Kollsm.m’s  already  widely  diversified  line,  the 
electronics  engineer  will  find  the  solution  to  an  even  greater  variety-  of  instrumentation  and 
control  problems.  These  lightweight,  compact  units  offer  fhe  high  degree  of  accuracy 
and  positive  action  essential  in  dealing  with  exact  cjuantities.  They  are  the  product  of 
Kollsman's  long  experience  in  precision  instrumentation  and  aircraft  control  and  of  con¬ 
siderable  work  done  in  this  field  by  Kollsman  for  special  naval  and  military  application  Most 
units  are  available  at  various  voltages  and  frecjucncies.  For  complete  information,  address: 
Kollsman  Instrument  Division.  Square  D  Company.  80.64  TSth  Avenue,  FImhurst,  N.  Y. 
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26-VOLTS  R 
PER  CELL 


Tried  and  Proved  by  Industry 
in  hundreds  of  thousands 
of  installations  for 

MORE  THAN  3  YEARS 


THIS  IS  NOT  NEWS 
to  most  designers  and 
engineers.  But  it  is  a 
REMINDER  to  all! 


COMPARE!  The  size  of  a  Federal  26-Volt  RMS 
per  cell  Selenium  Rectifier  (front)  with  an  equivalent 
low  voltage  type. 


im 


The  Federal  2  6 -Volt  Selenium  Rectifier  was  the  first  power  stack  to  oper¬ 
ate  at  such  high  voltage,  the  first  to  be  accepted  by  industry,  the  first  to 
prove. itself.  No  other  manufacturer  can  match  this  record  of  performance. 


Federal  Telephone  and  Radio  Corporation 

_ 


Every  Federal  Selenium  Rectifier,  for  every 
power  conversion  requirement,  is  backed  by 
the  engineering  and  production  skill  of  Amer¬ 
ica’s  oldest  and  largest  manufacturer  of  Sele¬ 
nium  Rectifiers.  Write  Federal  today  for  in- 
_  formation  on  your  rectifier 

requirements. 


Oet  the  facts  on  26-Volt  RMS 
Far  Coll  Salanium  Rectifiers. 

Send  for  your  free  copies  of  Fed¬ 
eral’s  new  32-p^e  book,  “Federal 
Selenium  Rectifiers  From  Milli¬ 
watts  to  Kilowatts,"  and  Federal's 
"Packaged  Power  Data  Sheet." 
Address  Department  P-713. 


Here's  what  Federal's  26-Volt  RMS  per  cell 
Selenium  Rectifier  means  to  you: 

9  LOWER  COST. . .  A  smaller  rectifier  with  fewer  cells 
does  a  better  job ...  at  lower  first  cost  and  at  lower 
operating  cost— in  addition  to  the  important  reduc¬ 
tion  in  cost  of  components. 

^  HIGHER  EFFICIENCY. . .  Fewer  cells  per  stack  mean 
lower  losses. 

^  SPACE  SAVING . . .  More  design  freedom  resulting 
from  greatly  reduced  size  of  the  rectifier  unit. 

#  GREATER  VERSATILITY . . .  New  fields  of  application 
are  opened  through  the  inherent  advantages  of  lower 
cost,  efficiency  and  compactness. 


n.  H-2-P 


I 


A  NEW  PURIFYING  JET  OIL  DIFFUSION  PUMP, 
for  electronic  tubes  and  general  laboratory  use. 


I 


KHHIVfl 


^^99  .  \9lfl  “““ 


TffEKBOSKfNS 

\  ?  W  ^^^Hbre  / 


Big  C»i^p  Sangamo  Savs: 

PLENTY  PRCXJD  OF  NEW  PAPOOSES! 

REDSKINS  HEAP  tough... Stand  tests 

THAT  MAKE  OTHER  BRAVES  FLINCH. 
REDSKINS  LIVE  lOnG  TIME. ..WORK 
HARD.. .HELP  VOU  MAKE  WAMPUM  TOO! 


IMMERSION  and 
HUMIDITY  RESISTANCE 
Test  Rtsull:  iXCeUCMT! 

fmt  turpativt  nofmol  fp«<rflca< 
Mon  r«qwir«i«i*nft  .  .  .  Intulotien 
rvtitlanc*  pcocticolly  unchongod 
und«r  conditiont  ol  im> 

fn«rtiofi  or  humidity. 


85*  C  PERFORMANCE 

Test  Result  EXCEllENT! 
Long  life  eporotien  undof  high 
tomporoturo  conditions  moko  it  o 
“ncrtural'*  tor  opplicotions  whoro 
high  tomporoturos  couso  trouble. 


SANGAMO’S  NflV  MOLDED  PAPER  TUBULARS 

Sangamo  presents  the  REDSKIN  ...  a  new  molded 
paper  tubular  capacitor  that  gives  long  life  under 
severe  operating  conditions.  The  REDSKIN  is  an 
85®  C  tubular  that  is  easy  to  work  with,  on  pro¬ 
duction  line  or  bench,  because  the  flexible  leads 
resist  breakage  and  can’t  pull  out!  It  offers  greater 
mechanical  strength  because  of  its  plastic  construc¬ 
tion.  It  is  molded  under  low  pressure,  assuring 
elements  undamaged  in  fabrication,  greater  depend¬ 
ability,  and  the  absence  of  “hot  spots.” 

A  trial  of  these  new  molded  tubulars  will  convince 
you!  See  your  jobber  -  if  he  can’t  supply  you, 
write  us. 


MECHANICAL  STRENGTH 
Tet(  Result:  EXCELLENT.' 
Espuciolly  dutignud  fUiiblu  tuods 
r*si«t  bruoking  •r  pulling  out 
•von  wh«n  hondllng  it  oxtromoly 
rough. 
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From  a  letter  of 

Oak  Mfg.  Co.  on  cabinets 

MOlPEP  by  RICHARPSOI 


for. their  new  45  R. P.M. 

;  i 

automatic  record  changer 


RICHARDSON  MOLDING  SERVICES 


This  sturdy  record  chaiiper  cabinet, 
molded  by  Richardson  for  Oak  Mfp. 
Co.,  is  only  one  of  thousands  of  parts 
Richardson  has  molded  efficiently,  eco¬ 
nomically  and  on  time  for  scores  of 
manufacturers. 

These  cabinets  come  from  the  molds 
vith  a  smooth,  attractive  finish  that 
makes  further  finishin^i;  operations  un¬ 
necessary. 

Richardson  experience  in  nioldin;; 


plastics  produced  this  cabinet  with 
tapped  machine  screw  holes  accurately 
spaced  for  (piick.  easy  assembly.  Also, 
Richardson  experience  pointed  the  way 
to  produce  the  job  at  minimum  cost. 

Hundreds  of  manufacturers  have 
found  that  Richardson's  extra  experi¬ 
ence.  extra  facilities  and  extra  know¬ 
how  have  paid  important  dividends. 
May  we  discuss  with  you  your  next 
plastic  molding  job? 


■NSUROK 

6<i  RICHARDSON 


954  RICHARDSON  COMPANY 

GENERAL  OrriCES  LOCKLAND.  OHIO  FOUNDED  IN  1858 

Sales  Headquarters:  MELROSE  PARK,  ILLINOIS 


CltVtlANft  •  DETROIT  .  INDIANAROIIS  •  lllltlltUKEe  •  NEW  aitUNSXICK.  -  NE«  YORK  •  TMll.OEl.MI*  •  aoCHESTER  •  ST.  lOUIt 
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QL~97SI 

Simimr  to  MM  ttAX7,  »Mctpt  MM 
oM^fificafton  factor  i$  70. 
hmpnvd  toator  McMga  «i<Mi 


TMt  to6a  M  cMtor  to  MM  UAU7. 


Q*  Nm  6AK5. 


TYPE  GL.5814 


TYPE  Gl  57  1 


Hester  voltsge.  i-c 
Hester  current 


d-c  senes  12.6  v 
0.175  smp 


Hester  voltage  s-c  or  d-c 
Hester  current 


or  d-c  senes  12.6  v 
0.175  smp 


Heater  v  jliage  a-c  or  d-c 
Heater  current 


Mojt  rotingi,  design  center 

plate  voltage 
gild  No  2  voltage 
plate  dissipation 
grid  No.  2  dissipation 


Heater  voltage  a-c  or  d-c  parallel  6.3  v 
Heater  current  0.350  smp 

Mom  ratingi,  detign  center  vofuei, 
eoch  triode  section; 
plate  voltage 
grid-bias  voltsge 
plate  dissipation 

operation, 
plate  voltage 
gnd-bias  voltage 
amplibcalion  tKtor 
plate  resistance 
transconductance 
plate  current 


Heater  voltsge  a-c  or  d-c  parallel  6.3  v 

Heater  current  0  350  smp 

Max  rotingi,  design  center  values, 
each  triode  section; 
plate  voltage 
plate  dissipation . 

Typkal  operation, 
plate  voltage 
grid-bias  voltage 
amplification  factor 
plate  resistance 
transconductance 
plate  current 


Mox  ratings,  design  center  values, 
each  triode  section, 
plate  voltage  300  n 

plate  dissipation  1  5  n 


Typical  operation,  Closs  Al 


Typicol  operotian.- 
plate  voltage 
grid  No  2  voltage 
cathode  bias  resistor 
plate  resistance 

approi>  0  34  megohms 

liansconductance  5  000  micromhos 
plate  current  7.5  ma 

grid  No  2  current  2  5  ma 


plate  voltage  150v 

cathode  resistor. 

per  section  240  ohms 

plate  current,  per  section  8.2  ma 
transconductance 

per  section  5  550  micromhos 

amplification  factor  35 


170  V 

120  V 

200  ohms 


each  section. 


7,700  ohms 
2,200  micromhos 
10  5  ma 


58.000  ohms 
1.200  micromhos 
11  ma 


GENERAL  ELECTRIC  CUSTOM  MINIATURES 
ON  THE  JOB  FOR  AVIATION¬ 
STANDING  BY  TO  WORK  FOR  YOU! 


Reliability  is  the  one  big  feature  com-  turning  the  heaters  on  and  off  at  one-minute 
.  mon  to  the  four  tubes  shown  here,  intervals.  These  unusually  exacting  tests 
First  of  a  growing  family  of  General  Electric  are  made  to  avoid  early  life  failures,  and 
miniatures  designed  and  built  to  order  for  to  assure  that  tube  performance  will  be  in 
specific  jobs,  these  tubes  now  are  at  work  line  with  ratings  consistently, 
for  commercial  airlines  in  altimeters.  Aviation  is  but  one  of  many  industries  to 
radio  compasses,  radio  control  equipment,  which  G-E  Custom  Miniatures  are  adapted, 
and  high-frequency  aircraft  radio  receivers,  and  for  which  General  Electric  special  de- 
Each  tube  receives  50  hours  of  operation  sign  and  production  facilities  are  available, 
under  Class  A  conditions.  As  an  added  con-  Why  not  use  these  tubes  for  superior  per- 
trol,  samples  regularly  are  selected  and  formance  in  your  next  design?  Wire  or 
subjected  to  a  life  test  in  which  the  tube  is  write  General  Electric  Company,  Electronics 
operated  normally  but  intermittently  by  Department,  Schenectady  New  York. 


GENERAL 


ELECTRIC 
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KNOT  11  .  .  .  Takf  a  icimtli  t>f 
Hll  Knot  It.  Foil  it  as  titiht 


Stt  how  HM  Y> 49  "  luts  insulation  costs  two  ways. 

i'irst.  It  Ibises  you  a  superior  I'ihcr^las  insulation  at  the  price  of 
ordinary  lotton-base  or  rayon-base  insulation. 

Second,  it  retains  rated  dielectric  strength  e\en  after  roui:h  handlmi:. 


MOLD  A 
MATCH  VNOER 
IT  .  .  Taki  -  , 
li  nuth  of  HH  -fi-iy’*.  . 

Hold  a  liizlitrd  iiiatih  nmlt-r  it.  HH 
“64‘J”  will  not  support  c-omhnstion. 


making  it  possible  in  many  ^.lsc^  to  drop  one  insolation  gr.ule  ,inil 
still  meet  full  volt.i^e  retjuirements. 

W'ith  HH  (vio  "  there  is  little  or  no  loss  of  ilielettric  strength  in  as¬ 
sembly  or  product  use.  It  stays  supple  after  baking  1  2  hours  at  soo  I' 

HH  ' Yvty  "  is  made  in  Grades  A- 1.  H-1.  (  -1  .ind  f  -2  in  all  si/es 
from  No,  21  to  '/g"  inclusive.  Write  l^^rodiiition  samples. 

Hi  Ni  t  I  V,  Harris  Mani  fa(  ru^Si^C  o.,  C'oNsHoHot  kfn,  Pa. 


*1111  \*in.I  ra\  itiK  I  itMTul.-!.  Slts-v  inn^  .arr  mad*-  by  an  cxrlusivi*  B**nlle>  .  Harri.  itria-e...  IT  S  Pat.  Vn.  '  loi  x  .01.  '‘Pilit-riila."  i.  Rt-ii  TM  *>f  Owen^-CorninR  FibrrKla.s  Corp. 


-  COUPON  - 

Bentley.  Harris  Mfp.  Co  .  Dept  E-3S,  CnnshohiKken.  Pa 

I  am  interested  in  BH  "649  Fiberglas  Tubing  and  Sleeving  Send  samples  for  prnduitidn 

testing  of  Grade _ in  sizes  as  follows__ _ for _ _operating  at  tern 

(sizeorlD)  (product) 

peratures  of _ "F.  at _ volts. 


Send  samples,  pamphlets  and  prices 
on  other  BH  Products  as  follows; 

□  BH  non-fraving  Fiberglas  Sleeving 


NAME 


n  Cotton  or  Ravon  base  Sleeving  and 
Tubing 


ADDRESS 
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HOW  TO  SOLVE 
YOUR  VOLTAGE 
CONTROL 
PROBLEMS 


^  Conn. 


Every  day  we  help  someone  solve  their  voltage  control  difficulties  —  someone  who  has  written 
or  called  us,  given  us  the  details  of  their  problem  and  asked  us  to  rc^commend  a  solution.  Because 
we’re  known  as  manufacturers  of  superior  voltage  control  equipment,  engineers  rely  on  our 
judgment  —  and  on  our  voltage  control  equipment.  Next  time  you  have  a  problem,  we’ll  be 
glad  to  work  with  you  on  it.  The  following  are  examples  of  just  a  few  units  which  hate  led  to 
a  quick  solution  for  others.  . 


HAND-OPERATED 
FOR  MANUAL  CONTROL 


MOTOR-DRIVEN  FOR 
PUSHBUTTON  CONTROL 


ELECTROMECHANICAL 
OR  INSTANTANEOUS 


These  FOVC  ERSTAT  Vari¬ 
able  Transft)rmers  give  you  a 
variable  ttutput  voltage  from 
a-c  lines.  They’re  suitable  for 
115,  230,  -f  tO  volt,  single  and 
polyphase  duty,  25,  50  60  «)r 
■»(K)  8(K)  cycles;  in  ratings 
from  -dKlVA  to  75KVA. 
POVi'ERSTAT  Line  Corrt^:- 
tors,  below,  are  best  used 
to  hold  a  varying  line  to  a 
nominal  value,  or  to  vary  a 
constant  line  voltage  over  a 
limitcxl  range  at  large  cur¬ 
rent  capacities.  Numerous 
miKlels  are  offered,  in  capaci¬ 
ties  up  to  KMIKV'A. 


Available  in  the  same  wide- 
range  of  capacities  as  manu¬ 
ally-operated  units.  Recom- 
mendt-d  for  remote  pushbut¬ 
ton  or  automatic  controller 
operation.  Special  3-w'ire  syn¬ 
chronous  motor  drives  the 
POVC'ERSTAT  Variable 
Transformer.  By  using  appro¬ 
priate  gearing  combinations 


s 


various  speeds  of  travel  from 
zero  to  maximum  output  can 
be  had  to  suit  each  need. 
Motor  operates  from  a  115V 
single  phase  source  max.  cur¬ 
rent  requirement  is  0.4A. 
Rotor  shaft  is  ball-bearing 
mounted  for  long,  quiet  op¬ 
eration.  Rapid  starting  and 
instantaneous  stopping  are 
features. 


Sl’ABILINE  Automatic  Volt¬ 
age  Regulators  maintain  a 
Constant  output  voltage,  re 
gardless  of  variations  in  in 
put  voltage  or  load  current 
require  no  attention  for  con 
tinuous  operation.  Type  E\ 
(Electro- mechanical),  above 
is  recommended  where  long 
term  stability  for  2  t-hour  line 
correction  is  required.  Type 
IE  (Instantaneous  Electronic) 
below,  performs  electron) 
cally,  instantane-ously.  Lin 
stabilization  is  O.Kf;  regula 
tion  is  0.15rf.  Waveform  dis 
tortion  neter  exceeds  .3^f. 


WRITE  TODAY  FOR 
BULLETIN  547 
The  Full  SECO  Line 
4129  MEADOW  STREET 


wi  SUPERIOR  ELECTRIC  co. 


BRISTOL,  CONNECTICUT 


POWEKTIT  VIIIUIE  TUNLFOIMEIS  •  VIITUX  l-C  PSWEI  SIPPIIES  •  STKBIIINE  VOITUE  lEHlITti: 


dMUliiiNiilita 
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ELECTnO^i’lC 
FREQrEIVCY  STAIVDARDS 
AA'D  GEAERATOnS 

The  basic  tsnit  of  the  frequency 
standards  and  generators  presented 
here  is  an  electrically  driven  tuning 
fork, — temperature-compensated  and 
hermetically  sealed  against  changes 
of  humidity  and  barometric  pressure. 
Through  its  use  any  frequency  or 
multi-frequencies  betueen  40  and 
10,000,  fractional  or  otheruise,  are 
obtainable. 


jpOR  plant  operations,  for  product  development,  for  tim¬ 
ing  studies,  wherever  frequency  generation  or  interval 
measurement  is  required,  these  instruments  provide  accuracy 
to  I  part  in  100,000. 

Their  reliability  and  stability  have  been  proven  through  the 
years  here  and  abroad  in  Government  Departments,  aviation, 
industry  and  laboratories  where  precision  is  imperative. 

The  instruments  with  which  the  basic  frequency  standard 
unit  is  integrated  are  adaptable  to  an  infinite  number  of 
uses.  If  you  have  a  precision  timing  or  frequency  problem, 
we  will  be  pleased  to  suggest  a  solution. 


ANTEED  ACCURATE  TO  1/1000TH  OF 


^requenc^ 
^rom  40  to  10,000 
In  ^ractionA  or  otlierwide 


American  Time  Products,  Inc. 


580  Fifth  Avenue 


New  York  t9,  N.  Y, 
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brown 


lonVywfl 


NICHROME 

MARCHES  IN  THE 
BIG  PARADE 


.  .  ,  marches  with  Americon  engineermg 
ond  craftsmonship,  beneath  banners  blazoned 

with  brand  names  famous  throughout  the  world. 


To  the  electrical  manufacturer  who  is  not 
already  using  Nichrome,  this  is  a  fact  for  serious 
consideration  Significant  as  it  is  that 
*a  man  may  be  judged  by  the  company  he  chooses* 
it  is  doubly  significont  that  Nichrome  may 
be  judged  by  the  companies  who  choose  it! 


Nichrome  is  manufactured  only  by 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

BRANCHES:  Chicoeo,  Detroit,  Cleveland,  Los  Aneeles,  Son  francisca 

Monufoctured  and  sold  in  Conodo  by 
The  B.  GREENING  WIRE  COMPANY,  LTD.  Homilion.  Ontono.  Canada 


Most  of  the  intigililf  above  are  Reg.  T.  M.  of  their  companies. 


/ 


INSULATION 

resistance 


POWER  EACTOR 
VS 

TpKiPERATURt 
AT  100O  CPS 


;rovox  type 


AEROCON/^ 

SELF-MOLDED 
PLASTIC  TUBULARi 


O  Brand  now/  Looks  liko  a  paper  lubular  yet ^  antizely 
different.  This  plastic  tubular  is  molded  in  its  own 
paper  tube.  That  means  a  tubular  approaching  the  per¬ 
formance  of  the  molded-plastic  capacitor  yet  available 
at  a  price  closer  to  the  convenfional  paper  tubular. 

For  example:  In  a  typical  TV  receiver  using  some  30 
molded-plastic  capacitors,  the  Type  '87  Aerocon  scores 
a  saving  of  SO  canfs!  And  without  sacrificing  top  per¬ 
formance! 

It's  all  due  to  another  exclusive  Aerovox  develop¬ 
ment— Aerolene— the  combination  impregnating-seal- 
ing  material  already  featured  in  Aerovox  Duranite 
tubulars  in  general  use. 

So  here's  real  performance  insurance  for  those  TV, 
auto-radio,  oscillograph  and  other  severe-service  re¬ 
quirements.  And  at  irresistible  price,  too. 

Samples,  ratings,  quotations  available  on  request 


HHHI 

mi 

■MM 

Hi 

s! 

l|l 

lii 

n 

R 

li 

l!Hi 
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AEBOCON  CHECK  LIST 


Papar-lub*  lubular  but  with  endi  laaled 
with  rock-hard  Duranite. 

Aerolene  impregnani  eliminalea  atocking 
and  uiing  oi  both  wax  and  oil  capacitora. 
One  Impregnant  does  work  oi  both. 

Abaence  oi  impregnating  oila  and  waxes 
eliminates  dripping  or  cracking  oi  wax 
coaling  which  interaction  might  cause. 


Equal  to  or  esen  smaller  than  molded 
units. 

Heal-  and  humidily-raaislanl  qualities  oi 
the  order  oi  the  best  plastic  tubulars. 

1^  Can  be  used  without  drips  at  212°F. 

Dielectric  atrength  maintained  at  elevated 
temperatures.  Rated  voltages  based  on 
212°  F.  operation. 


No  soilening  oi  dip  wax  to  become 
gummy,  tacky,  dirty  or  dark. 

Unimpaired  by  sub-xero  operation.  Ca- 
pacilance  increases  slightly  with  temper- 
alure  rise. 

Extremely  high  initial  inaulation  resist 
ance.  Units  recover  insulation  resistance 
upon  heating. 


l^apacitore^ 


rOR  RADIO-ELECTRONIC  AND 
i  INDUSTRIAL  APPLICATIONS 

f  AEROVeX  COlPOliTIQN.  NEW  IE  OF  1 10,  II  AS  8,1703^ 
$Mf*  iFntt*  l>  Ui  NMMFM.  Cities  •  Eipsrt:  11  E.  4ltk  St..  Is*  Vm  II.  M.  T.^7’ 
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uJire  ovtistptais. 


H.  I.  Walker  says,  "I  no  longer  get  shocked 
when  lightning  strikes  my  high  wire.  G-E  Texto- 
lite  shoe  soles  give  me  complete  protection." 


GENERAL  ^  ELECTRIC 

TEXTOLITE*  LAMINATED 


•ECG.  U.  5..  PAT.  OPP. 


•  If  you  haven't  as  yet  used  nonmetallic  G-E  I'extolite  lami¬ 
nated  plastics  in  your  pr«)ducts,  you  should  give  it  a  try.  Versatile 
General  Electric  Textolite  may  be  your  solution  to  lower  costs 
and  product  improvement  ...  it  has  excellent  electrical  prop¬ 
erties.  Then  too,  its  mechanical,  thermal,  and  chemical  charac¬ 
teristics  are  outstanding.  . 

Although  the  story  about  the  aerial  artist  may  be  a  slight 
exaggeration,  it  does  point  up  an  important  fact — G-E  Textolite 
is  continually  solving  difficult  problems.  Why  not  fully  investi¬ 
gate  this  proven  material.  You’ll  profit.  Plastics  Division, 
Chemical  Department,  General  Electric  (Jompany,  One  Plastics 
Avenue,  Pittsfield,  Mass. 

C-t  TEXTOIITE  lAMINATEO  RUSTICS  IS  SUPPIIEO  IN: 


It's  th«  •xc*ilent  •l•ctricgl 
propgrties  that  •nab(«  G-E 
Taxtolita  to  perform  thi» 
insulating  feat.  If  it  weren't 
for  General  Electric  Tex- 
tolite,  high-wire  artistry 
would  be  mighty  uncom¬ 
fortable  .  .  .  even  deadly 
during  electrical  storms. 


SEND  POE  THIS  HElPFUl  BUILETIN  TODAY^ 
IT’S  FREE 

Write  for  your  copy  of  “G-E  Tex¬ 
tolite  Laminated  Plastics."  It  lists 
grades,  properties,  fabricating  in¬ 
structions,  and  detailed  Information 
about  Textolite  industrial  laminates. 


) 


They  Packed  a  INile  Line  Into  a  Pipe 


Back  in  the  eiglities.  telephone  e\eiuti\es  faced 
a  dilemma.  I  he  public  ilemanded  more  ti  le|thone 
senice.  But  tooolten,  oteiloatled  telephone  |)oles 
just  couUln  t  carr\  the  extt.i  wires  needeil,  and 
in  cities  there  was  no  r(M)m  tor  estra  pok’s.  ('oidd 
wires  he  packed  awav  in  cables  underoround- 

^es.  hut  in  those  da\s  wites  in  cables  were 
onK  lair  conductors  ot  \oice  \ihrations.  ocmkI 
onh  for  \erv  short  disi.inces,  CiiadiialK  cables 
were  impnac'd;  scmhi  e\rr\  cite  call  coidd  traxel 


underoiound;  by  the  earU  u)oo's  even  cities  far 
apart  coidd  In.’  linked  In  cable. 

I  hen  Bell  sc  ientists  went  on  to  de\  ise  wavs 
to  oet  more  sen  ice  out  ol  the  w  ires.  1  he\  eiohed 
c.nrier  scstems  which  ti.msmit  12.  or  even  15 
\oiecs  o\cr  a  p.iir  ol  lon<;  dist.ince  wires.  \  co 
.i\ial  cable  can  c.irn  iSce  com ers.itions  or  six 
teleiision  pictures.  I  bis  is  .mother  |)riKluet  ol 
the  centrali/ed  rese.irch  th.it  means  still  Ix'tter 
sen  ice  for  \ou  in  the  luture. 


^  K  K  L  I.,  T  Is  I..  K  I*  II  O  Is  L  A  II  O  It  AT <1  It  I  Is  ^  explopinc  and  inventing. 

U  DEVISING  AND  PEREECTING.  FOR  CONTINUED  IMPROVEMENTS  AND  ECONOMIES  IN  TELEPHONE  SERVICE 


TOUR  COPT 


Of  the  MOST  COMPLETE  CATALOG 


EVER  PRODUCED  on 


SEALS 


Do  you  manufacture  or  utilize  relays,  filters,  transformers,  condensers — as  a 
matter  of  fact,  any  vital  components  in  which  the  right  kind  of  Hermetic  Seals 
should  be  employed  to  provide  maximum  protection  ogainst  every  adverse 
element?  Whether  In  your  planning  you  require  standard  hermetic  seals  or 
unique  custom-designed  seals,  this  new  brochure  should  prove  to  be  not  only 
a  revelation  but  a  source  of  inestimable  assistance. 

The  book  is  replete  with  engineering  drawings  and  photographic  illustra¬ 
tions.  It  thoroughly  covers  our  own  exclusive  multi-terminal  headers,  polar¬ 
ized  plugs,  problems  in  miniaturization,  multi-point  plugs,  high  voltage 
terminals,  and  it  presents  additional  data  that  will  spark  your  thinking  and 
undoubtedly  give  you  many  new  ideas. 

Here,  in  sixteen  data-laden  pages,  is  the  ultimate  achievement  in  the  pre¬ 
sentation  of  factual  material  on  Hermetic  Seals — produced  by  the  one 
organization  in  the  field  which  has  made  an  outstanding  reputation. 
Send  for  your  copy  of  our  new  catalog  today. 
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7^  Seat  (^uatOMteed  to  St^*MKtf 


HERMETIC  SEAL  PRODUCTS  COMPANY  29-37  South  <thSL,Newaik  7,  N.J. 
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WML  RINGS 
ASStlABUS^ 


and  VI  THIN 
fOCUSlNG 


C/LST  MNICOV 
fOR  lAAGNlTIC 


blur;  Rives  ciea 
jns;  and  the/irsf 
enets  of  Alnico  ^ 
;tured  here)  are 
but  Arnold’s 

and  any  quantity,  u  /V/^« 

,f  Alnico  or  other  mat. 
We’ll  welcome  your 


focusing  eiimina..^ 
line  voltage  fluctuate 
e-type  permanent  mag 
yveral  sizes  are  pu. 

:ost.  It’s  a  difficult  )ob, 
desired  quality 

,  in  any  grade  c 
lent  Magnets. 


n  television 

reception  even  dui 
adjustment  is  the 
produced  by  Am 
sintered,  in  orde. 

methods  produce 

—No  matter  wh; 
ran  depend  on 


ARNOLD  BwoiiiBBaniG  gompant 

Subckikiry  of 

ALLIGHENY  LUDLUM  STIii  CORPORATION 
147  fost  Ontario  Stroot,  Chicago  1 1,  Illinois 
rfte -rf  to  *.  0^, 
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MAY  LOOK  UKE  OTHERS,  BUT... 


SUPERFICIALLY,  they  may  LOOK 
alike.  But  men  like  yourself  don’t 
judge  performance  by  looks.  You 
want  to  know  how  well  they’re  made. 
And,  equally  important,  who  makes 
them. 

The  Cornell-Dubilier  name  on  a 
capacitor  does  more  than  identify 
the  product’s  maker.  It  identifies  the 
capacitor  as  a  product  of  40  years’ 
specialized  capacitor  experience,  and 
a  product  which  is  world  famous. 

You  are  safe  in  joining  the  leading 
engineers  %vho  specify  C-D. 


C-D  PAPER  CAPACITORS 

Typical  of  the  line  of  C-D  capacitors 
is  the  complete  listing  of  capacitors 
mode  in  accordance  with  joint  Army 
and  Navy  specification  JAN -C- 25. 
These  are  completely  covered  in 
Cornell-Dubilier  catalog  S400  which 
is  now  available. 

Cornell-Dubilier  engineers  will  wel¬ 
come  the  opportunity  of  assisting 
you  with  your  capacitor  problems. 


Dept.  KL-it  South  Plainfield,  New 
Jersey.  Other  plants  in  New  Bedford, 
Brookline  and  Worcester,  Mass.; 
Providence,  Rhode  Island; 
Indianapolis,  Ind.,  and  a, 
subsidiary.  The  Radiart 
Corp.,  Cleveland,  Ohio. 


^&/c/ 
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TAM  it  o  registered  trademark. 


TITANIUM  ALLOY  MFC.  DIVISION 

NATIONAL  LEAD  COMPANY 

Executive  and  Sales  Office:  111  BROADWAY,  NEW  YORK  CITY  •  General  Offices,  Warks,  and  Research  laboratories:  NIAGARA  fAllS,  N.Y. 
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Insulation  Cements 
ior  Electric  Heaters  A 


ZIRCON  meets  these 

five  basic  requirements 


Performance  of  Zircon  insulation  cements  indicates  an  outstanding 
group  of  compositions,  both  electrically  and  ceramically.  Our  trained 
field  engineers  will  be  glad  to  bring  you  detailed  information  on 
individual  characteristics  and  applications.  Write  us.  No  obligation. 


Easy  application 


TYPICAL  CHARACTERISTICS 


Refractoriness. 


(The  results  shown  apply  to  a  particular 
structure  for  cement  applied  in  a  specific 
manner.  Any  variation  may  alter  results.) 


1^'^  Current  leakage 
Ininimized  at  op¬ 
erating  wattage 
under  humid  conditions 
or  under  an  externally 
applied  stress  voltage. 


Type  of  Cement  A 


ASSEMBLY  Dry  Press  Strip  Mud  Cast  Dry  Press 

METHOD  Flat  Iron  Heaters  Range  Element  Flat  Iron 


OPERATING 

LEAKAGE 


0.002  M.A.  0.002  M.A.  0.02  M.A.  0.02  M.A 


J  Stability  of  insula¬ 
tion  and  structure 
through  a  1000 
hour-life  test. 


HUMIDIFICATION  „  „  . 

LEAKAGE  0.2  M.A. 


<0.5  M.A.  0.03  M.A 


RETURN 

TO  NORMAL*  15  to  30  sec. 


10  to  15  sec. 


After  current  is  turned  on 


Reasonable  cost. 


<^P^AM-FM  &  TV 
TRANSMITTERS 

are  equipped  with 

Adlake  Relays 


Raytheon  Manufacturing  Company’s  am,  fm 
and  TV  transmitters,  including  the  famous 
“rf-3”  3-kw  fm.  “ra-5”  5-kw  am  and  the  new 
“rtv-500”  500  watt  TV  and  “rtv-5”  5000  watt  TV 
equipment,, employ  Adlake  Relays  for  control. 

Silent  and  chatterless,  Adlake 'Mercury  Plunger 
Type  Relays  are  an  integral  part  of  these  stream¬ 
lined  transmitters  which  produce  high  fidelity 
modulation  with  a  low  noise  level. 

Besides  silent  operation.  Adlake  Relays  bring 
these  advantages  to  any  job  where  relays  are 
used: 

•  Hermetically  sealed  contact  mechanism  is 
impervious  to  dust,  dirt  and  moisture. 

0  Liquid  mercury-to-mercury  contact  prevents 
burning,  pitting  and  sticking. 

0  Adlake  design  armors  relays  against  out¬ 
side  vibration  or  impact;  they  ore  usable  on 
either  stotionary  or  fixed  equipment. 

Whatever  your  relay  needs  are,  there’s  an  Adlake 
Relay  to  do  the  job.  You’ll  like  our  free,  illus¬ 
trated  folder  giving  full  details.  Write  for  it 
today  to:  The  Adams  &  Westlake  Company, 
1107  N.  Michigan,  Elkhart,  Indiana. 


THE 

Adams  S  Westlake 

COMPANY 

Est.  18S7  .  ELKHART,  INDIANA  •  N*w  Yorli  •  Chicago 


Manufacturers  of  Adlake  Hermetically  Sealed  Mercury 
Relays  for  Timing,  Load  and  Control  Circuits 
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take  less  space  and  require  one-third  fewer  ~ 

soldered  connections.  Standard  forms  are 
available  for  universal,  solenoid,  topped 
.  universal  and  multiple  windings.  Molded  iron 

center  sections  can  also  be  provided. 


DEPENDABLE,  LOW  COST 
SLIDE  SWITCHES 


for  3  ampere,  I25V.  A.  C,  use 

The  new  Stackpole  Type  SS-26  Switch  is  just  the  thing 
for  electrical  appliances  and  equipment  of  all  sorts! 
Construction 


s  exceptionally  durable  and  the 
switches  are  readily  adaptable  to  various  mount¬ 
ing  arrangements.  Underwriters  approved  and 
conservatively  rated  for  3  amperes  at  125 
volts  A.C.  (or  1  ampere  at  125  volts  D.C.). 
Single-pole  single-throw  and  single-pole 
k  double-throw  types  available. 


slide  switches. 


TINY  “GA"  CAPACITORS 

..that  cost  no  more  than  “gimmicks' 

These  sturdy  little  capacitors  cost  no  more  than 
flimsy,  twisted  wire  "gimmicks,  '  are  non-induc¬ 
tive  and  assure  greater  stability,  higher  Q, 
better  insulation  resistance  and  higher  break¬ 
down  voltage.  Standard  capacities  include. 5  — 
.68  — 1.0  — 1.5  —  2.2  —  3.3  and  4.7mmfd.  types. 


INEXPENSIVE  SUPPORTS 
FOR  WINDINGS 

I 


Electronic  Components  Division 

STACKPOLE  CARBON  COMPANY  •  ST.  MARYS,  PENNA. 
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you  CAN  6E  SURE  ..  IF  IT^ 

W^stinohouse 


Instruments  ''Check-Rein"  240,000  Horsepower! 


htiral 

■  S  1 

m  ! 

‘4  ^'1 

When  the  power  load  builds  up  and  up.  it’s 
Westinghouse  Instruments  that  gise  the  tip-off! 
Another  generator  is  called  into  action — steady 
voltage  flows  over  the  network  .  . . 

I'his  is  a  familiar  routine  at  the  new  B.  C.. 
(iobb  Station,  owned  by  (,'onsumers  Power 
(Company.  This  mtKlern  steam  electric  generat¬ 
ing  plant,  Itx'ated  on  the  shores  of  Lake  Muske¬ 
gon.  Michigan,  has  a  rated  capacity  of  180.000 
kw,  or  240,0(K)  horsepower.  Westinghouse  In¬ 
struments  have  been  standardizt'd  on  here — 
keep  a  vigilant  watch  over  power  that  is  gen¬ 
erated  at  14,4(M)  volts,  then  transformed  to 
22,(K)0.  44,(M)0  and  140.0(K)  volts. 

Serving  as  the  "eyes"  for  this  massive  power 
system  calls  for  instrument  reliability  to  the  nth 
degree.  We  believe  VC'estinghouse  Instruments 


meet  this  challenge.  Ynu  can  he  sure  <»f  the  com¬ 
plete  line  of  Westinghouse  Instruments — from 
calling  the  turn  on  a  microamp.  to  keeping 
a  "check-rein"  on  all  the  concentrated  horse- 
jiower  America's  genius  can  devise. 

Westinghouse  Instrument  Specialists  are 
available  in  the  field  for  consultation.  (!all  your 
nearest  Westinghouse  t)ffice,  t)r  write 
Vi'estinghouse  Klectric  (a)rporation,  P.  O.  Box 
868,  Pittsburgh  36.  Pennsylvania.  1-40379 


INSTRUMENTS 
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Beat Heat 

specify 


APPROVED 

BY 

UNDERWRITERS 

LABORATORIES 


FLAME-COR 

the  TELEVISION  hookup  wire 


600 


Preferred  more  and  more  by  particular  manufacturers  of  television,  F-M,  quality  radio  and 
all  exacting  electronic  equipment.  Available  in  all  sizes,  solid  and  stranded;  over  200  color 
combinations. 

PRODUCTION  ENGINEERS:  Specify  "NOFLAME-COR“  for  maximum  output  and  minimum  re¬ 
jects.  This  is  not  an  extruded  plastic  and  therefore  losses  from  "blobbing"  under  heat 
of  soldering  iron  are  avoided. 

7  Flame  Resistant  >/ High  Insulation  Resistance  «/ Heat  Resistant 

y  High  Dielectric  Facilitates  Positive  Soldering  Easy  Stripping 

y  Also  unaffected  by  the  heat  of  impregnation— 
therefore,  ideal  for  coil  and  transformer  leads 


BURRFB 

.75* 

PLASTir 

80° 

'liOFLAME-COR'^ 

_90° 

'made  by  engineers  for  engineers' 


CORNISH  WIRE  COMPANY, 


605  North  Michigan  Avenue, 
Chicago  1 1 


15  Park  Row,  New  York  7,  N.Y. 


1237  Public  Ledger  Bldg. 
Philadelphia  6 


MANUFACTURERS  OF  QUALITY  WIRES  AND  CABLES  FOR  THE  ELECTRICAL  AND  ELECTRONIC  INDUSTRIES 
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Tifi»«554 

Ceramicoii 

Trimincr 


TriMMT  Trwwiw 

1.S.7  MMF 

fir  kM 

^  1" 


Tif*  S31  and  532 
Tnknlar  Triwurt 
O.S-S  MMF 
l-S  MMF 


Tjrpa  TS2J(  Ccramicon  Trimmer 
1.S-7  MMF  3-13  MMF  4-30  MMF 
3-13  MMF  3-20  MMF  7-43  MMF 


XH£  dependability  and  accuracy 
to  close  tolerances  required  for  Tele¬ 
vision  and  Broadcast  applications 
are  combined  in  Erie  Ceramicons 
with  compact  design,  tubular  in 
form,  for  easy  installation  on  the 
assembly  line. 

Erie  manufactures  a  complete 
line  of  Ceramic  and  Button  Mica 
Condensers  for  transmitter  and  re¬ 
ceiver  applications:  Carbon  Sup¬ 
pressors,  Custom  Injection  Molded 
Plastic  Knobs,  Dials,  Bezels,  Name 
Plates  and  Coil  Forms.  Complete 
technical  information  on  request. 


•C./0  micoa.  fiiK,  GP,  Button  and  Plenicon 
Uodn  namnt  at  Erin  Rnttntor  Corporation. 


Eli*  Disc  CeramicMS 
Up  to  .01MFD 


Temperature  Cempeasatiag 
Melded  tasiriated  Ceramicaiis  * 
0.3  MMF— 330  MMF 
Temperatare  CempeasatiH 
Dipped  lasalated  Ceraaaceas 
0.3  MMF—  1,770  MMF 
Temperatare  Cempeasatiag 
Nei^salated  Ceraaiiceas 
0.3  MMF— 1,770  MMF 


icotfflPi*!!: 


Buttoa  Mica  Coadeasers 

13  MMF— 6,000  MMF 


Erie  “CT*  Melded  lasabted  Ceraaiiceas 
3  MMF— 3,000  MMF 
Erie  “Sf  Dipped  lasalated  Ceraaaceas 
3  MMF — 10,000  MMF 
Erie  ‘'GP*'  Nea-lasalated  Ceraaiiceas 
3  MMF— 10,000  MMF 


Cinch-Erie  Plexic 
Seckets  with  1,0 
bunt  ia  by-pass  ce 

:ea  T 
00  1 
adea 

ube 

IMF 

sers 

baammV 

Tjrpes  L-4,  L-7,  S-S  Sappressers 
fer  Spark  Plugs  aad  Dbtributers 


Feed-TIm  Ceramiceas 

3  MMF— 1.000  MMF 
3  MMF— 1,300  MMF 


\  i-J'J 

Type  Types  323  Type  Type 
720A  aad  324  2322  233G 

lasalated 


Erie  Staad-Oft  Ceraariceas 

3  MMF— 3,000  MMF 


X 


High  Veltage  Deuble  Cup 
and  plate  Ceadeasers 

Up  to  1 3,000  VOLTS 
WORKING 


eastern  lajectiea  Melded 
Pbstic  Kaebs.  Dials, 
Bezels,  Naaie  Plates, 
CoBforais,  etc. 


ERIE  RESISTOR  CORP.,  ERIE,  PA 


LONDON,  ENGLAND 


TORONTO,  CANADA 


You  can  save  time,  eliminate  tedious  calculations,  and  improve  your 
product  with  the  help  of  an  MB  electromagnetic  shaker.  Note  how 
these  benefits  add  up  in  the  following  typical  applications  —  just 
three  of  many  uses  for  this  quality-control  and  research  “tool." 


INDEFATICABLE  FATIGUE  TESTER  -  Here  trouble  areas.  Less  noise  means 
is  the  endurance  tester  to  show  up  more  customer  satisfaction. 

quickly  those  faults  which  often  re-  eu»i«r  aiit  rur  udim>c»  n  »  ■  i  i 
Lit  in  failures  under  dynamic  SHAKE  MT  THE  “BOGS  -  Electrical  and 

stresses.  Why  risk  trouble  reports? 

You  can  shake  such  parts  as  axles,  checked  for  ability  to  withstand 
brackets,  complete  assemblies,  hous-  severe  vibratory  service  conditions 
ings,  castings  and  make  improve-  Reproduce  the  effect  of  years  of 
ments6c/ore  full  scale  production^  Ln'rsT"  ""  ^ 

before  the  remedy  becomes  costly. 

*  You'll  find  MB  Vibration  Exciters 

NOISE  LOGATER  —  Operating  silently,  at  work  for  many  leading  compan- 
the  MB  Exciter  reveals  sources  of  ies  recognized  for  the  quality  of 
noise  in  equipment  of  all  types.  Be-  their  engineering.  Would  you  like  to 
cause  you  '•an  “scan”  a  product’s  know  how  to  apply  one  to  your  own 
operating  frequency  range,  you  can  problems?  An  MB  engineer  will  be 
put  your  finger  right  on  resonant  glad  to  show  you- without  obligation. 


MODEL  »  VIIMTION  EXCITE*  D*ll 
pounds  forco  from  20  to  1.000 
uioblo  to  20,000  c.p.s. 


MODEL  S3  VIIRATIOM  EXCITER  Oolivors  contrellod  forco  up  to 
200  pounds,  in  froquoncy  rongo  of  3  to  500  c.p.i. 


Tosting  of  small  turbino  blados  (oncirclod)  mounrod  on  on  MR 
Modol  C*1  Excitor  which  dolivors  25  pounds  forco  in  rango  of 
4  to  500  c.p.s.  (ond  highor).  Using  stroboscopic  lighting, 
rosonancot  ond  dofloctions  oro  studiod  vituolly  —  ond  any 
nood  for  corroctions  dotorminod  quickly.  A  strongor,  ttiffer 
blodo  is  suro  to  rosuit. 


DO  YOU  HAVE  OUR 
NEW  BUUniN  ON  FIU7 

It  contains  helpful  design  data 
on  vibration  control,  plus  more 
information  on  the  line  of  MB 
Exciters.  Write  for  your  copy 
today.  Ask  for  bulletin  N'o.410-GS. 


1060  state  St. 
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BUSINESS  BRIEFS 


WRITE  FOR  COMPLETE  LITERATURE 

Representatives  and  Distributors 
Throughout  the  U  S  A.  and  Conodo 


PYRAMID 

CAPACITORS 


PYRAMID  ELECTRIC  COMPANY 

15S  Oxford  Street 
Paterson,  N.  J.,  U.S.A. 

TELEGRAMS  WUX  Paterson.  N  J 
CABLE  ADDRESS  Ryramidusa 


By  W.  W.  MacDONALD 


Tube  I.ife  continues  to  be  the 
subject  of  many  letters  sve  receive 
from  users  of  industrial  electronic 
equipment.  They  are  not  nearly 
so  concerned  about  mere  extension 
of  life  as  some  manufacturers 
think.  Rather,  they  want  tubes 
that  can  fie  de/ieiufed  upon  to  font 
some  specific  lenutli  of  time,  ichat- 
ecer  that  time  map  he.  Many  are 
willinK  and,  in  fact,  anxious  to 
replace  tubes  before  they  fail. 

This  very  fine  distinction  may 
very  well  be  the  key  to  better  in¬ 
dustrial  tube  business.  Given 
careful  thought  by  engineers,  sales 
and  advertising  people,  it  could 
lead  to  different  designs,  guaran¬ 
tees  and  promotion.  Meanwhile, 
designers  of  industrial  electronic 
equipment  are  using  every  means 
of  meeting  market  requirements 
halfway.  At  least  one  is  designing 
new  equipment  in  which  tubes  are 
deliberately  used  in  parallel,  so 
that  if  a  tube  fails  the  machine 
will  keep  working  until  a  mainte¬ 
nance  man  comes  along  and  makes 
a  replacement. 

NEC  Predictions,  based  upon 
personal  observation  and  conver¬ 
sation  around  Chicago’s  Edge- 
water  Beach  Hotel,  are  laid  on  the 
line  as  follows: 

( 1 )  There  will  be  more  papers 
about  industrial  electronics  in 
next  year's  program,  and  sessions 
devoted  to  industrial  electronics 
will  be  more  prominently  placed  in 
the  program. 

(2)  There  will  be  fewer  exhibi¬ 
tors,  but  they  will  cover  a  wider 
variety  of  electronic  equipment 
than  they  did  at  this  year’s  show. 

So  Far  As  We  Know,  the  FCC 
has  to  date  granted  type  approval 
on  just  two  citizens-band  radio 
units  designed  for  commercial 
sale.  One  meets  class-A  require¬ 
ments  and  the  other  class-B.  Both 
were  engineered  by  one  company, 
but  this  company  has  recently 
been  acquired  by  and  become  a  de¬ 
partment  of  another  firm. 

Neither  unit  is  available  in  Ihe 


open  market  at  this  writing  but 
we  are  told  that  production  plans 
are  well  along.  The  class-A  unit 
turns  out  three  watts  of  r-f,  has 
a  superhet  receiver,  incorporates 
crystal  switching,  is  adaptable  to 
fixed-station  or  mobile  use.  The 
class-B  unit  turns  out  3  10  watt, 
employs  a  superregen  receiver, 
incorporates  a  switch  which  per¬ 
mits  either  class-A  or  class-B  sig¬ 
nals  to  be  received. 

One  other  company  is  rumored 
to  be  about  ready  to  apply  for  type 
approval  but  we  have  not,  .so  far, 
been  able  to  verify  the  rumor. 

Taxi  Radio  Figures,  supplied  by 
George  K.  Sterling  of  the  FCC,  are 
very  impressive.  There  are,  he 
says.  .  .  . 

Over  80,000  taxicabs  in  the 
United  States. 

Two  thirds  of  these  have  been 
authorized  to  use  two-way  equip¬ 
ment  (2,700  systems,  5.5,000  cabs). 

The  total  investment  is  nearing 
$.30,000,000. 

More  than  90  percent  of  all  cabs 
should  be  equipped  with  radio  in 
from  three  to  five  years. 

There  are  already  more  radio- 
equipped  taxis  than  radio-equipped 
police  cars. 

Printed  Circuit  Techniques  have 
until  now  stubbed  their  toe  on 
most  curved  and  rounded  surfaces. 
Use  of  the  decalcomania  principle 
may  solve  this  problem.  In  effect, 
you  print  the  circuit  flat  and  then 
transfer  it  to  the  rounded  surface. 
The  National  Bureau  of  Standards 
is  working  on  it. 

Incidentally  the  Bureau  tells  us 
that  one  of  the  major  problems  in 
the  miniaturization  program,  par¬ 
ticularly  where  potting  compounds 
or  plastics  are  used,  is  developing 
component  parts  that  will  with¬ 
stand  temperatures  as  high  as  175 
centigrade. 

Fish,  it  seems,  can  be  caused  to 
wiggle  their  tails  against  their 
will  and  thus  propel  themselves 
into  traps.  This,  at  any  rate,  la 
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the  fusite  corporation 

CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO 


•  The  trend  toward  hermetic  sealing  in  all  phases  of  electrical 
manufacturing  is  gaining  impetus.  Fusite  has  pioneered  in  the  field 
of  glass'to-steel  hermetic  terminals  for  use  in  fusion  sealing  —  the 
only  truly  hermetic  process. 

•  We  have  prepared  a  brochure  crammed  full  of  illustrations, 
specifications,  diagrams,  and  facts  about  the  Fusite  wide  line  of 
single  and  multiple  electrode  terminals. 

•  We  assure  you  that  regardless  of  your  present  level  of  knowl¬ 
edge  concerning  glass-to-steel  terminals,  you  do  not  have  a  com¬ 
plete  or  accurate  picture  of  the  production  possibilities  of  fusion 
sealing  until  you  know  the  Fusite  story. 

Write  today  for  your  copy  of  this  literature,  to  Dept.-E. 


terminals 


PROTECT  PRODUCT 
PERFORMANCE 
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TERMINAIS  IllUSTRATEO:  104SW,  left,  105SW,  Right. 
Miniature  —  Stroight  Wire  —  Single  —  Gloss*to-Steel  Hermetic  Terminals. 


SHOCK  »  VIBRATION  NEWS 


Th*  new  Sperry  flight  control  instrument  which  hos  stirred  the  air* 
croft  world  is  mounted  on  oir-domped  BARRYMOUNTS. 

Literally  a  super-instrument,  the  ZERO  READER  promises  to  revolutionize 
instrument  flying  in  that  it  presents,  on  a  simple  two-element  indicator,  infor¬ 
mation  which  is  ordinarily  supplied  by  five  separate  instruments,  and  directly 
tells  the  pilct  how  to  move  his  controls.  Its  two  coordinating  cross-lines  dictate 
the  pre-set  plan  of  flight  to  the  pilot  who  merely  acts  as  the  "muscles"  at 
the  controls. 

To  protect  this  sensitive  electronic  "nerve  center"  from  aircraft 
shock  and  vibration,  Sperry  Gyroscope  Company  mounts  the  ZERO 
READER  on  a  base  equipped  with  air-damped  BARRYMOUNTS. 

BARRY  bases  permit  virtually  instant  installation  and  removal  of  the  instru¬ 
ments  they  hold.  Unit  air-damped  BARRYMOUNTS  are  also  available  for 
direct  installation  to  airborne  instruments. 

Whatever  your  shock  or  vibration  problem,  Barry  experience  and 
consulting  engineering  facilities  offer  a  sure  solution.  Write  for  | 
our  free  catalog  listing  stock  BARRYMOUNTS:  for  special  infor*  I 
mation,  call  our  nearest  office  or  write  to 


USES 

AIR-DAMPED 

BARRYMOUNTS 


ZERO  READER 


BUSINESS  BRIEFS  (continued) 

the  basis  of  a  German  invention 
involving  a  positive  electrode,  a 
negative  electrode  and  a  periodic¬ 
ally  varying  potential. 

S.MPE  Board  will  decide  by 
December  15  whether  or  not  to 
change  the  Society’s  .IS-year  old 
name  to  embrace  television  as  well 
as  motion-picture  engineers.  Pre¬ 
dicted  in  Business  Briefs  (June 
1949.',  the  move  hinges  upon  replies 
to  a  questionnaire  just  mailed  to  the 
organization’s  .3,000  members. 

TV  C-R  Tube  Sales  totalled  777,- 
(  54  valued  at  $23,123,698  in  the 
second  quarter  of  1949,  as  against 
686,620  valued  at  $21,971,869  in 
the  first  ((uarter,  according  to 
R.M.\. 

Breakdown  of  the  second 
q  larter  figures  indicates  that  set 
manufacturers  took  730,148,  deal¬ 
ers  and  distributors  42,299.  export 
4,577  and  the  Government  30. 

Saucepans  are  being  used  as  the 
cha.ssis  of  radio  sets  now  made  in 
South  Africa  for  the  natives  of 
Northern  Rhodesia.  It  just  hap¬ 
pens  that  a  saucepan  plant  is  next 
door  to  the  radio  plant.  The  sets, 
incidentally,  are  all  blue  in  color. 
That,  it  seems,  is  the  only  color 
about  which  the  natives  are  not 
superstitious. 

TV'  Transformer  Makers,  and 
manufacturers  of  other  television 
receiver  components,  experienced 
a  sudden,  welcome,  but  temporar¬ 
ily  embarrassing  rush  of  orders 
last  month.  Dealer  price  cutting 
apparently  scared  set  makers  off 
production  schedules  during  the 
summer,  and  they  let  the  pipelines 
dr>’  up. 

Abercrombie  &  Fitch  has  been 
one  of  the  Nuclear  Instrument  & 
Chemical  Corporation’s  best  retail 
outlets  for  $50  portable  Geiger 
counters  designed  for  uranium 
prospectors.  Macy’s  heard  about 
it  and  ordered  some,  didn’t  do  so 
well. 

Experimental  Parachutes  are 
now  equipped  with  radio  tele¬ 
metering  apparatus  that  signals 
characteristics  of  their  perform¬ 
ance  to  the  ground.  This  should 
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further  reduce  the  number  of 
instances  in  which  men  who  jump 
demand  a  new  chute  when  the  old 
one  fails  to  open. 


Frequency  ('alibration.s  over  the 
range  from  10  kilocycles  to  300 
megacycles  have  for  some  time 
been  available  from  the  National 
Bureau  of  Standards.  VVe  under¬ 
stand  the  high-fretjuency  limit 
will  be  extended  to  10,000  mega¬ 
cycles  within  a  year  and  that  a 
further  extension  to  40,000  mega¬ 
cycles  is  planned  as  soon  as  tubes 
and  components  are  available. 


X-Kay  Equipment  represents 
one  of  the  oldest  applications  of 
electronics.  It  is  so  old,  in  fact, 
that  many  engineers  in  our  field 
are  inclined  to  forget  it,  and  just 
the  other  day  we  had  a  potential 
author  ask  as  if  we  were  interested. 
The  answer  is  definitely  yes, 
particularly  from  an  equipment 
design  standpoint. 


Once  Again  we  have  shifted  our 
eye  from  things  strictly  editorial 
to  the  ads  in  one  of  our  own  recent 
issues.  We  learned,  among  other 
things,  that.  .  .  . 

Better  permaneiit-niannet  mate¬ 
rials,  ntid  better  }iia(fnetie-cnie 
materials,  are  out  of  the  lab  and 
into  the  market. 

An  Knplish  eompany  is  attempt¬ 
ing  to  sell  r-f  attenuators  bp  the 
dozen,  like  rolls. 

An  indnetion-solderinci  unit  oriji- 
inally  developed  by  a  mannfarturer 
for  his  own  prodiietion  use  is  now 
being  offered  for  sale. 

A  fat  welter  ran  also  he  used  to 
melt  insulating  wares  and  other 
eompounds. 

“Yoke  Spitting"  has  to  do  udth 
e-r  tubes;  “TuffemeU"  is  aetually 
the  trade-name  of  an  insulating 
material;  a  “Thyrode"  is  a  tube  and 
not  a  gland;  one  of  our  advertisers 
r'Multnm  in  Parvo")  understands 
Latin. 

Such  are  the  things  that  catch 
even  our  jaundiced  editorial  eye. 


what  is  a 

sensitive 

relay? 


qu4Hti«$  do  not  pafaMtl  thot* 
of  oth«r  sensitivt  instrumonts  The 
chemical  balance  is  sensitive  but 
delicate:  the  most  sensitive  Siqma 
relay  withstands  SOO  9  shocks 
The  meter  Is  accurate,  but  slow 
the  relay  pictured  can  break  a 
circuit  in  less  than  100  micro¬ 
seconds  The  oscilloscope  is  both 
sensitive  and  fast,  but  merely 
indicates,  the  sensitive  relay  ini¬ 
tiates  a  function  The  micrometer 
is  a  symbol  of  accuracy  but  is 
neither  fast  nor  self-responsive 


Sigma  Sensitive  Relays  usually  have  one  or  more  of  the 
following  properties: 

•  Power  Gain  —  e.g.,  I  milliwatt  input  controls  100 
watt  load. 

•  Measurement  —  precise  and  repeatable  operate 
and  release  points. 

•  Computing  Characteristics  —  adding,  subtracting, 
averaging  (as  in  differential  relay). 

•  Ultra  High-speed  bounce-free  switching. 

•  Extreme  range  —  e.g.,  the  I  milliwatt  relay  men- 

„c»-  tioned  above  will  safely  dissipate  2  watts. 


On«  of  a  sarits  rcquiarly  appearing  on  th's  page,  this  advartisa- 
m«nt  is  devoted  to  promoting  d  bett»r  understanding  of  sensitive 
relay  application 


To  Billy  Rose  we  are  indebted 
for  the  following  phra.se,  which 
might  apply  to  the  current  eco¬ 
nomic  situation:  "Things  being 
what  they  are,  if  a  man  can  break 
even  he  should  consider  himself  a 
howling  success." 


WtU*  for  Cololoevo 
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In  Kefrigerators,  too 

MALLORY  SILVER  CONTACTS 

Play  a  vital  role  in  that  ^Uakeu -far •granted’’''  service 


Electrical  Contacts  and  Contact  Assemblies 


t n  1  antuUt.  tintl  /o/iitooi  Wor//i*'«  A  MiiUitrx ,  1 10  t 


SERVING  INDUSTRY  WITH 

Capacitors  Rectifiers 

Contacts  Switches 

Controls  Vibrators 

Power  Supplies 
Resistance  Welding  Materials 


h'or  eri-ry  kintl  nf  contact  material  anti 
service,  Oallttrv  is  vonr  best  source. 


I  (xlay  n'lrificrators  are  so  lroul»le-lree  that 
many  years  itl  servieeare  the  aeee|ited  rule. 
It  takes  a  lot  to  offer  these  hroail  guar¬ 
antees — ami  m»t  the  least  are  the  Mallory 
Silvr'r  Contacts  so  manv  refrigerator 
mamifactiirers  specify  for  use  in  tem¬ 
perature  controls  ami  motor  starting  units. 

Ihey  are  SLHE  of  Mallory  Quality. 

For  conditions  recpiiring  high  electrical 
and  heal  conductivity  Mallory  Fine  Silver 
Contact  material  is  without  ecpial. 

If  you  require  a  relatively  low  contact 
resistance  hut  greater  hardness,  Mallory 
Coin  Silver  is  ideal.  Fhere  are  many  other 
silver  alloys  serving  a  wide  variety  of 
applications. 


Vi  hat's  Your  I'rohlein  ? 

Mallory  makes  all  kinds  of  contacts — all 
the  way  from  the  giant  ones  used  at 
(irand  Coulee  to  tiny  thermostatic  con¬ 
trols.  Mallory's  line  of  contacts  is  so 
com[)rehensive  that  even  the  most  un¬ 
usual  pr(»hlems  can  often  he  solved  hv  a 
standard  Mallorv  Contact. 

Hut  if  your  prohlem  is  so  uniipie  that  it 
can’t  he  met  hy  an  existing  Mallory  Con¬ 
tact.  Malhiry  engineers  are  prepared  to 
develop  the  precise  contacts  vou  need, 
('.oii'iill  them  now. 
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CROSS 


►  PHOTiCON  ...  Dr.  V.  K.  Zworykin  of  RCA  an¬ 
nounced  last  month  a  new  type  of  television  camera 
tube,  the  photicon,  which  equals  the  human  eye  in 
sensitivity  to  light.  This  marks  the  latest  milestone 
on  the  steady  march  of  improvement  in  the  icono¬ 
scope  family. 

It  was  news,  not  many  years  ago,  that  the  image 
orthicon  had  surpassed  the  sensitivity  of  the  fastest 
photographic  film.  But  the  eye  remained  the  most 
sensitive  continuously-registering  photo-optical  device 
known. 

The  photicon  uses  no  electron  multipliers,  is  less 
than  an  inch  in  diameter  and  about  six  inches  long. 

More  later. 

►  ANTI-REDUNDANT  . . .  Two  events  of  importance 
occurred  in  the  communications  world  last  month. 
One  was  the  paper  presented  by  Professor  J.  B.  Wies- 
ner  at  the  National  Electronics  Conference,  which 
described  the  MIT  Autocorrelator.  The  other  was 
the  demonstration  before  the  FCC  of  a  color  tele¬ 
vision  system  using  synchronized  time-multiplex 
transmission.  Both  are  auguries  of  great  new  things 
to  come,  practical  embodiments  of  raw  theory.  Some 
thirty  years  elapsed  between  Maxwell  and  Hertz. 
Today  things  move  apace.  It  is  less  than  five  years 
between  Wiener  and  Shannon,  the  theoreticians,  and 
Wiesner,  Kell  and  their  colleagues,  who  built  the 
above-mentioned  apparatus. 

Wiener  and  Shannon  pointed  out,  independently, 
that  the  information  carried  by  a  communications 
system  must  be  measured  by  the  degree  to  which 
the  message  cannot  be  predicted  at  the  receiving  end. 
Parts  of  a  message  known  with  certainty  before  its 
receipt  are  not  information;  they  simply  waste  en¬ 
ergy  and  spectrum  space.  Moral :  if  we  wish  to  make 
communications  systems  more  efficient  we  must  rec¬ 
ognize  and  weed  out  the  redundant  parts  of  messages, 
concentrate  on  the  unpredictable  elements.  Several 
dozen  savants  have  probed  into  this  concept  and  have 
verified  its  remarkable  implication  that  information 
can  be  crowded  into  a  channel  without  limit,  provided 
noise  is  rigorously  excluded. 

The  picture  on  this  page  shows  a  device  designed 
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to  examine  the  signal  waveform  of  a  communications 
system  and  to  reveal  the  predictable  (repetitious  and 
redundant)  portions  of  it.  The  autocorrelator  is  lim¬ 
ited  in  its  range  of  application  at  present.  But  we 
venture  to  predict  that  the  progeny  of  this  machine 
will  find  use  in  a  hundred  fields,  probing  everything 
from  the  theory  of  games  to  the  treatment  of  anxiety 
states,  from  television  systems  to  the  indexing  of 
libraries.  (It  may  even  put  editors  out  of  jobs  by  put¬ 
ting  order  into  repetitious  and  redundant  manu¬ 
scripts!) 

In  this  issue  of  Electronics,  p  69,  is  deesribed 
the  time-multiplex  color-tv  system,  an  example  of  a 
technique  which  eliminates  redundant  information. 
A  single  sinewave  is  made  to  carry  information  on 
three  interspersed  color  signals.  We  were  taught 
that  a  single  sinewave  can  carry  just  one  signal. 
But  that  was  before  Wiener.  The  color-tv  system 
throws  away  the  redundant  data  about  the  sequence 
of  .selecting  the  colors  and  their  timing.  This  data 
is  reinserted  at  the  receiver  through  the  agency  of 
the  synchronizing  pulses,  pulses  provided  for  a  pur¬ 
pose  quite  apart  from  painting  the  colors  of  the 
scene. 


The  MIT  Autocorielator.  Lett  to  rlqht.  Dr.  Norbeit  Wiener, 
Prot.  I.  B.  Wieiner  and  Dr.  Y.  W.  Lee 
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New  Directions 

The  search  for  a  color  system  to  fit  the  6-inc  channel  of  the  black-and-white  service  has  led 
to  the  field-sequential,  line-sequential  and  dot-sequential  methods  of  transmission. 
Principles  of  CBS,  CTI  and  RCA  systems  are  described  and  compared 


The  development  of  color  tele¬ 
vision  during  the  past  decade 
has  undergone  a  remarkable  rever¬ 
sal. 

In  1940,  when  Peter  C.  Gold- 
mark  first  demonstrated  the  CBS 
color  system',  the  scanning  stand¬ 
ards  were  343  lines  and  120  fields 
per  second.  These  values  were  cho¬ 
sen  to  permit  operation  on  a  6-mc 
channel,  and  color  images  were 
transmitted  from  the  CBS  black- 
and-white  transmitter  then  oper¬ 
ating  on  50-56  me. 

In  1946,  when  work  on  color  was 
resumed  by  CBS.  the  6-mc  chan¬ 
nel  was  abandoned  in  favor  of  a 
16-mc  channel  in  the  uhf  region 
from  480  to  496  me.  The  scanning 
standards  were  changed  to  525  lines 
and  144  fields  to  secure  more  detail 


in  the  images  and  greater  freedom 
from  tlicker".  Later,  the  number 
of  lines  was  reduced  to  441  and  the 
channel  width  to  12  me.  In  1946  the 
RCA  Laboratories  announced  their 
work  on  a  simultaneous  system* 
which  employed  525  lines,  60  fields 
per  second,  and  a  channel  approx¬ 
imately  14  me  wide. 

When  the  (jiiestion  was  reviewed 
by  the  television  panel  of  the  Ra¬ 
dio  Technical  Planning  Board,  be¬ 
fore  the  FCC  Hearing  of  November 
1946,  it  was  the  unanimous  opinion 
of  all  the  engineers  participating, 
including  those  from  CBS  and  RCA, 
that  a  channel  width  narrower  than 
12  me  was  not  capable  of  carrying  a 
satisfactory  color  service. 

Today,  only  three  years  later,  the 
state  of  affairs  has  reverted  to  that 


Chairman  Coy  of  FCC  and  Adrian  Murphy  of  CBS  inspect  CBS  color  receiver. 
Disk  within  cabinet  is  viewed  through  magnifier.  This  equipment  was  built  by 
Zenith  for  medical  demonstrations  at  Atlantic  City 


of  1940.  CBS  and  RCA  have  both 
urged  in  the  hearing  before  the 
FCC  which  began  September  26th, 
that  color  tv  be  instituted  on  6-mc 
channels  and  have  demonstrated 
systems  designed  for  this  band¬ 
width.  A  third  organization.  Color 
Television,  Inc.  (CTI),  has  devel¬ 
oped  another  system  for  a  6-mc 
channel  and  plans  to  demon.strate  it 
to  the  FC('  before  the  year  ends. 

While  opinion  is  not  unanimous 
that  a  6-mc  channel  can  be  success¬ 
fully  used  for  a  color  service  (the 
DuMont  Laboratories  strongly  op¬ 
pose  the  present  proposals)  the  pos¬ 
sibility  of  a  6-mc  system  .seems  to 
many  observers  to  be,  in  one  sys¬ 
tem  or  another,  a  practical  possi¬ 
bility  for  the  future. 

Why  6-Mc  Color? 

The  reason  for  the  shift  of  inter¬ 
est  to  6-mc  color  systems  is  not 
hard  to  find.  A  large  portion  of  the 
uhf  region  from  475  to  890  me.  for¬ 
merly  re.served  for  color  service,  is 
about  to  be  allocated  to  black-and- 
white  service  to  fill  the  pressing 
public  demand  for  more  television 
stations.  The  remaining  portion  of 
the  uhf  band  (not  more  than  100 
me  according  to  present  estimates^ 
is  not  adequate  to  support  a  nation¬ 
wide  color  service  of  any  type,  let 
alone  a  service  which  employs  12-mc 
channels.  The  possibility  of  setting 
up  color  .service  on  still  hiqjlier  fre¬ 
quencies  exists,  but  is  not  attrac¬ 
tive  in  view  of  the  expected  poor 
performance  of  such  frequencies  in 
broadcast  service  and  the  lack  of  ex¬ 
perience  with  practical  equipment. 
If  color  must  go  above  1,000  me 
its  advent  is  many  years  off. 

But  if  color  television  can  be 
made  to  work  satisfactorily  on  6- 
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in  COLOR  TELEVISION 


The  CBS  m*chanlcal-diik  color  con- 
Tortor.  For  color  rocoption  the  con¬ 
verter  slides  in  iront  oi  a  standard 
monochrome  receiver  whose  scon- 
ninq  circuits  have  been  modiiied  ior 
144-cps  field  frequency  and  29,163- 
cps  line  frequency 


me  channels  a  very  attractive  course 
of  action  is  available;  the  black- 
and-white  service  can  be  expanded 
at  once,  in  terms  of  present  de¬ 
mands,  without  regard  to  the  color 
question.  The  color  service  could 
then  be  instituted,  when  and  as 
ready,  on  the  same  channels.  This 
superposition  of  monochrome  and 
color  service  on  identical  channels 
not  only  offers  badly  needed  econ¬ 
omy  in  the  use  of  the  spectrum, 
but  provides  an  orderly  transition 
from  one  type  of  service  to  the 
other.  Each  broadcaster  could  offer 
monochrome  and  color  programs, 
either  simultaneously  or  alterna¬ 
tively,  and  the  proportion  of  time 
devoted  to  each  would  follow  the 
public  demand.  In  this  way  the 
monochrome  service  could  provide 
the  initial  economic  support  for  the 
introduction  of  color.  In  the  opin¬ 
ion  of  many,  the  monochrome  serv¬ 
ice  would  never  be  supplanted. 

An  important  question  is  whether 
owners  of  black  and  white  sets 
could  utilize  the  6-me  color  trans¬ 
missions,  and  if  so,  at  what  addi¬ 
tional  cost?  Two  types  of  reception 
are  of  intere.st :  reception  of  a  mon¬ 
ochrome  version  of  the  color  trans¬ 
missions,  and  reception  in  color. 
Engineers  are  agreed  that  existing 
receivers  can  be  converted  to  either 
type  of  reception,  but  the  three  sys¬ 
tems  proposed  by  CBS,  CTI  and 
RCA  differ  markedly  in  the  cost  of 
conversion.  They  differ,  also  in 
their  fundamental  performance  as 
determined  by  the  scanning  stand¬ 
ards  adopted  and  the  terminal 
equipment  (camera  and  viewing 
mechanism)  used.  On  the  basis  of 
cost  estimates  for  converting  exist¬ 
ing  receivers  and  producing  new 
receivers,  and  on  the  actual  and  po¬ 


tential  performance  of  the  systems, 
the  FCC  is  currently  endeavoring  to 
determine  which  .system,  if  any,  is 
ready  for  public  use. 

The  three  systems  currently  pro¬ 
posed  are  all  of  the  sequential  type, 
that  is,  they  employ  one  signal 
which  takes  on,  in  time  .sequence, 
the  three  primary  color  values  in¬ 
herent  in  a  scene.  All  three  are 
quite  different  from  the  simul¬ 
taneous  system*,  in  which  three 
carriers  are  devoted  individually  to 
the  three  primary  colors.  A  simul¬ 
taneous  system  could  be  set  up  in  a 
6-mc  channel.  But  its  reception  on 
existing  receivers,  in  monochrome 
or  color,  would  be  rendered  almost 
impossible  by  the  difficulty  of  .sep¬ 
arating  the  three  carriers,  all  of 
which  would  lie  within  the  passband 
of  the  receiver.  The  simultaneous 
system  of  transmission  is,  at  least 
for  the  present,  in  a  state  of  eclipse, 
although  the  cameras  and  viewing 
devices  originally  developed  for  it 
are  used  in  the  RCA  6-mc  system. 

CBS  Field-Sequential  System 

The  three  6-mc  sequential  sys¬ 
tems  differ  fundamentally  In  the 
rate  at  which  the  color  sequence 
occurs.  In  the  CBS  system,  each 
field  of  the  scanning  pattern  is 
scanned  as  a  whole  in  one  primary 


color,  successive  fields  being  scanned 
in  the  .sequence  red,  green,  blue. 
This  is  the  so-called  “field-sequen¬ 
tial”  .system  and  is  unchanged  in  its 
fundamentals  from  the  first  CBS 
.system  of  1940. 

The  scanning  fields  in  this  system 
are  laid  down  at  144  fields  per  sec¬ 
ond.  This  rate  is  slow  enough  to 
permit  the  color  sequence  to  be  in¬ 
troduced  by  positioning  in  front  of 
a  direct-view  picture  tube  a  suc¬ 
cession  of  optical  filter  segments 
carried  on  a  filter  disk  rotating  at 
several  thousand  rpm.  The  CBS 
system  thus  permits  the  use  of  a 
mechanical  color  sequence  device. 
At  present  it  appears  that  the  me¬ 
chanical  type  is  substantially 
cheaper  to  construct  than  the  elec¬ 
tronic  sequence  devices  required  in 
the  other  two  systems.  The  CBS  sys¬ 
tem  also  permits  the  electronic  type 
of  sequence  device  to  be  used,  and 
the  electronic  type  is  in  fact  re¬ 
quired  for  pictures  whose  diagonal 
is  larger  than  12  inches.  For  such 
pictures,  the  rotating  filter  disk  be¬ 
comes  so  large  (its  diameter  must 
be  twice  the  diameter  of  the  pic¬ 
ture  tube  screen)  that  it  cannot  be 
rotated  safely  at  the  high  speed  re¬ 
quired. 

The  advantage  of  the  slow  color- 
sequence  rate,  which  permits 
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RCA  r«c«iTeT.  8ompl*r  rotates  in  ex- 
oct  phase  with  similar  dsTice  in  trans¬ 
mitter.  separating  color  pulses  from  com¬ 
posite  color  sinewave.  Synchronism 
between  somplers  is  maintained  by 
sync  pulses 


cheaper  receivers  and  converters, 
is  balanced  by  the  tendency  of  the 
images  to  flicker.  In  the  field- 
sequential  system  the  whole  area  of 
the  image  takes  on  one  color  at  once. 
Since  flicker  is  most  prominent  in 
large  areas,  the  field-.sequential  sys¬ 
tem  suffers  from  flicker  unless  the 
field  rate  is  high,  much  higher  then 
the  60-per-second  rate  of  the  black- 
and-white  system.  Even  at  144 
fields  per  .second,  flicker  is  evident 
if  the  highlight  picture  brightness 
is  greater  than  about  25  foot-lam- 
berts.  In  comparison,  the  black- 
and-white  standard  image  remains 
free  of  flicker  at  brightnesses  in  ex¬ 
cess  of  100  foot-lamberts. 

The  high  field  rate  required  in 
the  field-sequential  system  to  avoid 
flicker  has  two  important  effects. 
First  it  reciuires  the  scanning  cir¬ 
cuits  of  existing  receivers  to  be 
modified  to  receive  color  transmis¬ 
sions,  whether  the  reception  is  to  be 
in  mon()'‘hrome  or  in  color.  In  ex¬ 
isting  black-and-white  receivers  the 
field  scanning  rate  is  60  cps  and  the 
line  scanning  rate  is  15,7.50  cps.  In 
the  CBS  6-mc  color  svstem.  the  field 
rate  is  144  cps.  the  line  rate  29,160 
cps. 

The  second  effect  of  the  high 


field  rate,  the  more  fundamental  of 
the  two,  is  reduction  in  the  geo¬ 
metric  resolution  of  the  image.  In 
the  525-iine  black-and-white  image, 
the  horizontal  resolution  is  about 
330  lines,  the  vertical  resolution 
about  350  lines  and  the  total  num¬ 
ber  of  picture  elements  per  frame 
about  150,000.  In  the  CBS  6-mc, 
system,  using  the  same  maximum 
video  frequency  as  the  black-and- 
white  system,  the  number  of  pic¬ 
ture  elements  per  frame  is  reduced 
in  the  ratio  of  the  field  rates,  or 
60/144  =  0.42.  Thus  the  number 
of  picture  elements  per  frame  in  the 
CBS  image  is  about  60,000,  less 
than  half  the  value  of  the  black- 
and-white  system. 

In  the  CBS  system  the  number  of 
lines  per  frame  is  405.  This  value 
produces  a  vertical  resolution  of 
about  250  lines,  and  with  a  4.25-mc 
maximum  video  frequency  a  hori¬ 
zontal  resolution  of  about  190  lines. 
While  it  is  not  es.sential  that  these 
two  values  be  the  same,  if  they 
were  equalized  the  re.solution  in 
both  directions  would  be  about  220 
lines  and  the  corresponding  number 
of  lines  per  frame  would  be  about 
350  lines.  This  compares  with  525 
lines  in  the  black-and-white  system. 

The  low  value  of  resolution  in  the 
CBS  system  has  been  compensated 
in  part  by  peaking  circuits  which 
use  the  video  bandwidth  to  the  full¬ 
est  degree.  The  presence  of  color, 
through  the  mechanism  of  color  con¬ 
trast,  also  compensates  for  the  loss 
of  detail.  These  compen.sations  are, 
of  course,  equally  available  in  any 
other  color  system  having  equally 
good  resolving  power  in  the  camera 
and  receiver. 

An  important  advantage  of  the 
CBS  system  is  the  fact  that  but  one 
scanning  pattern  is  used  in  the 
camera  and  one  in  the  direct-view 
receiver.  This  avoids  the  problems 
of  optical  and  electrical  registration 
between  the  color  images,  which 
must  be  dealt  with  in  the  other  two 
systems.  For  images  larger  than 
12-inches,  however,  the  registration 
problem  appears  at  the  receiver  in 
the  CBS  system,  since  three  images 
must  be  projected  in  register  in 
this  case. 

In  demonstrations  tlius  far 
viewed,  the  CBS  images  display 
excellent  fidelity  of  color  reproduc¬ 
tion,  due  no  doubt  to  the  fact  that 


the  color  values  are  introduced 
solely  by  optical  filters  which  have 
been  brought  to  a  high  state  of 
perfection  in  the  photographic  art. 

In  the  RCA  system,  the  colors  are 
produced  by  colored  phosphors,  and 
the  color  balance,  over  a  range  of 
brightness  values,  appears  to  be 
inferior.  The  generally  expressed 
opinion  is,  however,  that  there  is 
no  fundamental  difference  in  the 
aWlity  of  the  three  systems  to 
render  color  values  accurately. 

CTI  Line-Sequential  System 

The  second  of  the  three  6-mc 
color  system  was  developed  by 
George  E.  Sleeper,  Jr.  of  CTI.  In 
this  system,  the  change  In  color  is 
introduced  between  successive  lines 
in  the  scanning  fields,  that  is,  the 
system  is  in  the  “line-.sequential" 
class.  The  scanning  standards  are 
the  same  as  in  the  black-and-white 
system  (525  lines  and  60  fields). 
This  choice  permits  a  monochrome 
version  of  the  color  transmissions 
td  be  received  on  existing  receivers 
without  modification. 

The  CTI  color  sequence  rate  (the 
line  scanning  rate,  15,750  cps)  is 
more  than  100  times  as  great  as 
the  144-per-second  rate  of  the  CBS 
system.  For  this  reason,  there  is 
no  known  mechanical  method  of 
introducing  the  color  .sequence.  In 
the  camera,  three  separate  lens 
systems,  each  containing  a  primary 
color  filter,  project  three  identical 
images  of  the  scene  on  the  mosaic 
of  an  image-orthicon  tube.  These 
images  lie  side  by  side  and  appear 
in  the  three  primary  colors.  The 
scanning  beam  in  the  tube  traces 
.across  all  three  images  from  left 
to  right.  The  line  scanning  rate  is 
one  third  the  normal  (5,250  cpsitVo 
each  pa.ssage  of  the  beam  across  the 
three  images  produces  a  sequence 
of  lines  at  the  normal  rate  of  15,750 
cps,  in  the  sequence  red,  green, 
blue. 

.\t  the  receiver  a  similar  set  of 
three  images  is  formed,  side  by 
side,  on  the  face  of  the  picture  tube, 
the  scanning  sequence  being  identi¬ 
cal  to  that  in  the  camera.  Three 
separate  optical  .systems  project  the 
images  one  on  top  of  the  other  in 
precise  register,  on  a  viewing 
screen.  The  colors  are  introduced 
either  by  using  three  different 
colored  phosphors  in  the  respective 


68 


December,  7949  —  ELECHtONICS 


RCA  camera  with  cover  removed. 
DIchrolc  mirror  tysiem  paeses  Imaget 
in  primary  colore  to  three  image  orthi- 
cons.  Optical  and  econnlng  eyetemi 
must  be  precisely  adiueted  to  preserve 
registration  ol  images 

use  of  the  inexpensive  mechanical 
filter  disk.  Color  converters  and 
color  receivers  for  the  CTI  system 
are,  at  least  for  the  present,  re¬ 
stricted  to  the  more  expensive  pro¬ 
jection  types.  For  pictures  larger 
than  12  inches,  the  cost  of  the  re¬ 
ceiving  equipment  should  be  ap¬ 
proximately  the  same  in  the  CBS 
and  CTI  systems. 


areas  of  the  picture  tube  screen,  or 
by  filters  in  the  projection  systems. 

Since  the  number  of  lines  in  the 
image  (525)  is  exactly  divisible  by 
three,  it  follows  that  a  particular 
line  in  the  pattern  is  always 
.scanned  in  the  .same  color.  This  is 
disadvantageous,  since  areas  of  the 
.scene  approximating  the  primary 
colors  would  appear  on  every  third 
line  only,  and  the  image  structure 
would  be  correspondingly  coarse. 

To  minimize  this  effect  and  to 
avoid  the  tendency  of  the  color  lines 
to  “crawl”,  the  color  sequence  is 
commutated,  so  that  a  given  line  in 
the  .scanning  pattern  is  scanned  in 
each  of  the  three  colors  in  succes¬ 
sive  alternate  fields.  The  color 
commutation  is  introduced  by  a 
"slot”  which  appears  in  every  third 
horizontal  sync  pulse  and  which 
may  be  displaced  by  one  or  two 
lines  during  vertical  blanking. 
This  slot  is  used  to  actuate  a  control 
circuit  which  shifts  the  .scanning 
beam  so  that  the  red  image  is 
scanned  immediately  following  the 
appearance  of  the  slot,  followed  by 
green  and  blue.  In  this  manner 
every  point  on  the  image  is  scanned 
in  all  three  primary  colors  during 
the  .scanning  of  six  successive  fields. 
Since  the  field  rate  is  60  per  sec¬ 
ond,  the  entire  color  sequence  is 
repeated  at  a  rate  (the  “color  pic¬ 
ture  rate”)  of  10  per  second.  In 
comparison,  the  color  picture  rate 
of  the  CBS  .system  is  one  sixth  the 
field  rate  of  144  per  second,  or  24 


complete  color  pictures  per  second. 

It  thus  appears  that  the  CTI 
system  uses  the  525-line  60-field 
scanning  pattern  at  the  expense 
of  introducing  a  low  color  pic¬ 
ture  rate.  This  low  rate  em¬ 
phasizes  interline  flicker  and  line 
crawl,  particularly  when  areas  of 
solid  color  approximating  the  pri¬ 
maries  are  transmitted.  These 
effects  also  appear  when  viewing  a 
monochrome  version  of  the  color 
transmission.  Since  the  CTI  sys¬ 
tem  had  not  been  demonstrated  to 
the  press,  at  the  time  of  Mnriting,  it 
has  not  been  possible  to  form  any 
estimate  of  the  actual  extent  of 
these  difficulties  in  practice.  The 
principal  advantages  of  the  CTI 
system,  compared  to  the  CBS  sys¬ 
tem,  are  higher  resolution  (equal 
to  that  of  the  black-and-white  sys¬ 
tem  or  nearly  so) ,  and  the  fact  that 
it  permits  a  monochrome  version  of 
the  color  transmission  to  be  repro¬ 
duced  (subject  to  the  defects  just 
mentioned)  on  existing  receivers 
without  modification.  The  disad¬ 
vantages  are  the  fact  that  the  three 
color  images  in  camera  and  picture 
tube  must  be  very  preci.sely  aligned, 
both  electrically  and  optically,  to 
secure  accurate  registration.  With¬ 
out  such  accurate  registration,  the 
potential  increa.se  in  resolution 
would  not  be  realized,  either  in 
monochrome  or  color,  and  color 
fringes  would  be  visible  in  the  color 
reproduction.  Finally,  the  high 
color  sequence  rate  precludes  the 


RCA  Dot-Sequential  Syttam 

The  third  6-mc  system,  devel¬ 
oped  at  the  RCA  Laboratories  in 
Princeton  under  the  direction  of 
Ray  D.  Kell,  was  announced  late  in 
August*.  This  system,  like  the  CTI 
system,  is  designed  around  the  525- 
line,  60-field  black-and-white  scan¬ 
ning  standards,  the  objective  being 
to  permit  the  color  transmissions 
to  be  viewed  in  monochrome  on 
existing  receivers  without  modifica¬ 
tion.  The  color  change  is  intro¬ 
duced,  not  between  fields  or  scan¬ 
ning  lines,  but  between  successive 
picture  elements.  That  is,  a  success- 
sion  of  dots  in  the  primary  colors 
appears  along  each  scanning  line. 
The  system  is  therefore  of  the  “dot- 
sequential”  type. 

The  rate  of  producing  picture 
elements  in  any  one  color  is  near 
the  upper  limit  of  the  video  fre¬ 
quency  range,  3.8  me.  Three  sets 
of  dots  in  the  primary  colors  are 
intersper.sed  in  se(|uence  along  each 
line,  so  the  color  sequence  rate  is 
three  times  3.8  me  or  11,400,000 
cps.  This  rate  is  so  high  that 
mechanical  methods  of  introducing 
the  color  sequence  are  wholly  out  of 
the  question. 

The  purpose  of  the  dot-sequential 


RCA  dol-inicriace  transmitter.  Sampler  at  center  is  an  electronic  switch  which 
"rotates"  3.800.000  cps 
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Arrangement  of  three  lO-tnch  picture 
lubes  with  dichroic  mirrors  to  produce 
direct'Tiew  image  in  RCA  system.  Mir¬ 
rors  reflect  light  of  one  primary  color, 
pass  other  two 

system  is  twofold.  First,  it  permits 
color  information  to  be  sent  by 
time-multiplex  pulse  transmission, 
which  makes  more  efficient  use  of 
the  video  bandwidth  than  does  the 
conventional  method  of  continuous 
modulation.  Second,  it  permits  the 
u.se  of  a  second  form  of  interlace 
(“dot  interlace”)  which  permits  the 
effective  picture  rate  to  be  halved 
without  ihcffrrinK  the  flicker  prob¬ 
lem.  Conventional  interlacinjr  of 
the  scanninp  lines  permits  a  field 
rate  of  60  per  second  to  be  used  at 
a  picture  rate  of  .‘lO.  Dot  interlace, 
added  to  line  interlace,  permits  the 
field  rate  of  GO  to  be  retained,  while 
the  color  picture  rate  is  lowered  to 
15  per  second.  The  low  color  picture 
rate  permits  a  hi^h  de^rree  of  reso¬ 
lution  to  be  retained  in  the  color 
imaRes,  while  the  field  rate  of  60 
insures  that  the  larRe-area  flicker 
performance  will  be  identical  to 
that  of  the  black-and-white  system. 

Dot  inter’ace  and  time-multiplex 
transmission  thus  circumvent  the 
principal  shortcominps  of  the  CDS 
field-seiiuential  system,  i.e.,  low  res¬ 
olution  and  the  tendency  to  flicker 
at  hifrh  brightness  levels.  Rut  the 
dot  interlace  and  time  multiplex  are 
provided  at  considerable  cost  in 
complexity  of  terminal  eipiipment. 

Accompanyintr  block  diafrrams 
show  the  transmitter  and  receiyer 


of  the  RCA  system.  The  camera 
consists  of  three  separate  image 
orthicons,  with  lens  systems  and 
optical  filters.  The  camera  tubes 
provide,  continuously  and  simulta¬ 
neously,  three  complete  signals  cor¬ 
responding  to  the  three  primary 
color  values  of  the  .scene.  The  opti¬ 
cal  .system  and  scanning  circuits 
must  be  precisely  aligned  to  pre¬ 
serve  register  between  the  three 
images.  The  camera  arrangement 
is  identical  in  principle  to  that  de¬ 
veloped  for  the  RCA  simultaneous 
.system. 

The  output  of  each  camera  tube 
contains  video  frequencies  up  to 
4  me.  The  components  above  2  me 
of  all  three  outputs  are  combined  at 
once  (in  Adder  2  and  the  band-pass 
filter  following  it).  This  combined 
signal  represents  the  finest  detail 
of  the  image  in  tones  of  gray,  in 
the  manner  of  the  mixed-highs 
technique  developed  for  the  simul¬ 
taneous  system.  The  components 
below  2  me  retain  separate  identi¬ 
ties  and  provide  the  color  informa¬ 
tion.  These  latter  components  are 
commutated  sequentially  in  a  sam¬ 
pler  circuit  which  is  essentially  a 
three-pole  electronic  switch  rotat¬ 
ing  at  a  rate  of  3.8  me. 

As  the  electronic  switch  connects 
with  one  of  the  camera  tube  out¬ 
puts,  it  produces  a  very  narrow 
pulse  whose  amplitude  is  propor¬ 
tional  to  brightness  of  the  colored 
picture  element  then  being  .scanned 
by  that  camera  tube.  As  the  switch 
rotates,  it  produces  a  succession 
of  such  narrow  jiulses  (“color 
pulses”'),  in  the  secpience  red,  green, 
blue.  These  pulses  are  passed 
through  a  4-mc  low-pass  filter. 

'I'he  color  pulses  are  so  short  that 
they  contain  no  fre(piency  compo¬ 
nents  below  4  me  except  the  3.8-mc 
fundamental  (the  sampling  rate  for 
each  of  tlie  primary  colors  con¬ 
sidered  separately).  Passage 
through  the  4-nic  low-])ass  filter 
removes  the  harmonics  and  con¬ 
verts  the  color  pulses  into  3.8-mc 
sinewaves  whose  amplitudes  follow 
the  changes  in  the  respective  color 
signals  as  the  scanning  proceeds. 
.Moreover,  the  three  sinewaves.  one 
for  each  primary  color,  are  in  three- 
phase  relationship,  that  is,  the  peak 
of  one  wave  is  reached  while  the 
other  two  waves  are  passing 
through  zero  amplitude.  Thus,  the 


three  sinewaves  may  be  combined 
vectorially  into  a  single  3.8-mc  sine- 
wave,  and  this  single  wave  carries 
the  information  on  the  three  color 
signals,  in  separable  form. 

The  combined  3.8-mc  signal,  the 
mixed-highs  signal  and  sync  pul.ses 
become  a  composite  video  signal. 
This  signal  is  not  unlike  that  of  the 
black-and-white  system  except  that 
it  contains  a  strong  component  at 
3.8  me,  which  carries  the  color  in¬ 
formation  including  the  d-c  com¬ 
ponents  and  video  components  up  to 
2  me.  The  composite  signal  modu¬ 
lates  the  transmitter  and  is  trans¬ 
mitted  and  recovered  at  the  output 
of  the  second  detector  of  the  re¬ 
ceiver  in  the  conventional  manner. 

At  the  receiver,  the  second-detec¬ 
tor  output  feeds  a  sampler  circuit, 
an  electronic  switch  identical  to 
and  operated  in  precise  phase  with 
that  at  the  transmitter.  The  syn¬ 
chronization  is  derived  from  the 
horizontal  sync  pulses.  The  .samp¬ 
ler  measures  the  amplitude  of  the 
video  signal  and  produces  there¬ 
from  short  color  pulses  at  the  same 
instants  that  the  respective  color 
pulses  are  generated  at  the  trans¬ 
mitter.  As  a  result,  the  receiver 
color  pulses  follow  in  the  same  color 
sequence,  and  have  the  same  suc¬ 
cessive  amplitudes,  as  the  transmit¬ 
ter  color  pul.ses.  The  information  in 
each  primary  color  is  thus  separated 
in  time  secpience  from  the  composite 
3.8-nic  wave.  The  mixed-highs  sig¬ 
nal,  i)a.ssed  by  the  sampler  switch, 
does  not  contribute  to  the  color  in¬ 
formation.  but  does  reproduce  fine 
detail. 

The  .separated  color  pul.ses,  plus 
the  mixed-highs  signal,  are  passed 
by  the  switch  to  three  separate 
video  amplifiers,  which  pass  all  com¬ 
ponents  up  to  4  me  but  cut  off 
sharply  at  7.6  me  (the  .second  har¬ 
monic  of  the  3.8-mc  signal).  Con- 
.se<|uently,  the  pulses  are  converted 
by  the  video  amplifiers  into  3.8-mc 
sinewaves.  Each  sinewave  is  ap¬ 
plied  to  a  separate  picture  tube, 
whose  phosphor  produces  a  primary 
color  corresponding  to  that  present 
in  the  corresponding  camera  tube. 

The  positive  half-cycles  of  each 
sinewave  produce  colored  dots  on 
the  .screen  of  the  respective  picture 
tube,  whereas  the  negative  half- 
cycles  produce  dark  spots.  For  ex¬ 
ample,  on  the  green  picture  tube 
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each  scanning  line  consists  of  a  suc¬ 
cession  of  green  dots  separated  by 
spaces  of  approximately  equal  size. 
Between  successive  scannings  of  a 
particular  line,  the  position  of  the 
green  dots  is  shifted  so  that  in  the 
second  scanning  of  that  line,  the 
dots  fall  in  the  spaces  left  in  the 
first.  The  same  shift  occurs  on  all 
the  other  lines  in  the  green  image, 
and  the  process  as  a  whole  occurs 
simultaneoii.sly  in  the  red  and  blue 
images. 

Since  a  pa'^ticular  scanning  line 
is  rescanned  SO  times  per  second, 
the  line  is  filled  up  with  the  two  sets 
of  dots  at  a  rate  half  as  great,  and 
this  rate  applies  equally  to  all  three 
images.  Conseciuently,  all  points  on 
the  combined  image  are  scanned  in 
red,  green,  and  blue  at  a  color  pic¬ 
ture  rate  of  l.'i  ner  second. 

The  three  color  images  may  be 
combined  by  projecting  them  in 
register  on  a  viewing  screen 
throui/h  reflective  or  refractive  op¬ 
tics.  Alternatively,  a  direct-view  im¬ 
age  may  be  formed  by  viewing  the 
picture  tubes  through  three  di- 
chroic  mirrors.  The.se  mirrors  are 
coated  with  a  semi-transparent 
color  surface  which  reflects  light 
of  one  primary  color  and  passes, 
without  reflection,  light  of  the  other 
two  primaries.  A  similar  arrange¬ 
ment  of  mirrors  is  used  in  the  cam¬ 
era. 

For  i)icture  detail  corresponding 
to  video  fre()uencie.s  lower  than  1.9 
me  (half  the  sinewave  frequency! 
the  amplitude  of  one  primary  sine- 
wave  is,  or  in  theory  can  be  made  to 
be.  completely  independent  of  the 
amplitudes  of  the  other  two  sine- 
waves.  But  for  detail  correspond¬ 
ing  to  frequencies  higher  than  1.9 
me  crosstalk  occurs,  that  is.  one 
sinewave  varies  slightly  in  response 
to  changes  in  the  others.  This  di¬ 
lutes  the  colors  ( renders  them  gray¬ 
ish)  in  areas  of  fine  detail  and  at 
the  edges  of  sharp  vertical  bound¬ 
aries  b»tween  areas  of  different 
colors.  The  effect  is  subjectively 
not  different  from  the  rendition  of 
detail  in  gray  by  the  mixed-highs 
component  of  the  signal 

An  important  aspect  of  the  RCA 
system  of  transmission  is  the  fact 
that  the  signa'  contains  a  strong, 
and  highly  important,  component 
at  3.8  me.  This  component  must  be 
transmitted  at  full  amplitude  to 


permit  true  rendition  of  the  colors. 
If  it  is  eliminated  (as  by  pas.sage 
through  a  coaxial  cable  cutting  off 
below  ,3.8  me)  the  color  aspect  of 
the  signal  is  removed  altogether 
and  a  monochrome  image  re.sults. 

The  3.8-mc  component  appears  as 
a  mesh  of  fine  dots  (not  unlike  the 
interference  pattern  produced  on  a 
black-and-white  image  by  an  inter¬ 
fering  c-w  carrier  separated  ,3.8  me 
from  the  picture  carrier).  The  pic¬ 
ture  appears,  on  clo.se  inspection,  to 
have  a  vertical  line  structure,  due 
to  the  dots,  as  well  as  the  usual 
horizontal  line  structure.  The  com¬ 
bination  of  the  two  sets  of  lines 
gives  the  appearance  of  the  half¬ 
tone  .screen  used  in  printed  engrav¬ 
ings.  At  normal  viewing  distances 
(roughly  that  at  which  the  line 
structure  disappears)  the  dot  struc¬ 
ture  is  not  visible. 

The  advantages  of  the  RCA  .sys¬ 
tem  are  higher  re.solution  and 
greater  freedom  from  flicker  than 
the  CBS,  and  greater  freedom  from 
interline  effects  and  flicker  than 
the  CTI.  The  RCA  and  CTI  .sy.s- 
tems  are  alike  in  that  they  will 
operate  existing  receivers  without 
change.  In  theory  the  RCA  sys¬ 
tem  should  have  higher  resolution 
than  the  CTI  (both  in  color  and 
in  monochrome)  due  to  the  u.se  of 
time-multiplex  and  dot  interlace. 

The  disadvantage  of  the  RCA 


system  is  the  fact  that  its  terminal 
equipment  (camera  and  viewing  de¬ 
vices)  is  more  complex,  by  a  sub¬ 
stantial  degree,  than  the  CBS  and 
by  a  lesser  degree  than  the  CTI. 
Three  separate  images  must  be 
formed  in  .separate  camera  tubes 
and  picture  tubes.  The  registration 
problem  is,  therefore,  more  critical 
than  in  the  CTI  system,  which  u.ses 
one  .scanning  pattern  compo.sed  of 
three  images  side  by  side.  The  CBS 
system,  in  contrast,  has  no  registra¬ 
tion  problem  at  all  ( other  than  that 
due  to  beam  defocussing)  under  the 
same  circumstances.  A  version  of 
the  RCA  sy.stem  using  but  one  cam¬ 
era  tube  and  one  picture  tube  is 
possible  in  theory,  but  would  re- 
<iuire  three  scanning  beams  in  each 
tube. 

Summary 

It  appears  that  the  three  systems 
discus.sed  have  advantages  and  dis¬ 
advantages  which  are  in  many  re¬ 
spects  complementary. 

The  CBS  .system  is  the  simplest 
from  the  apparatus  standpoint,  but 
has  important  fundamental  restric¬ 
tions  imposed  on  it  by  the  scanning 
standards  which  must  be  adopted  to 
avoid  flicker.  The  RCA  system  has 
no  such  fundamental  .scanning  limi¬ 
tations,  but  it  requires  much  more 
complicated  and  expensive  terminal 
equipment.  The  position  of  the  CTI 
system  appears  to  be  intermediate 
to  the  CBS  and  RCA  in  both  re¬ 
spects.  The  choice  between  them 
would  then  appear  to  devolve  upon 
the  relative  importance  placed  on 
scanning  limitations  and  apparatus 
complexity.  Finally,  it  is  possible 
that  the  good  points  of  the  systems 
might  be  combined  with  advantage. 
Dot-interlace  might  conceivably  be 
u.sed  in  a  field-sequential  sy.stem, 
for  example,  with  consequent  im¬ 
proved  resolution  while  retaining 
simple  terminal  apparatus. — D.  G.  F. 
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Skytyping 


To  improve  skywritinjf  techniciue 
a  new  approach  was  undertaken  and 
the  following  scheme  devised.  In¬ 
stead  of  a  sintrle  plane,  seven  planes 
are  used,  all  flyintr  in  a  straight  line 
and  equally  spaced  from  one  an¬ 
other,  as  shown  in  Fig.  1.  When 
position  1  is  reached,  all  seven 
planes  simultaneously  emit  a  short 
dash  of  smoke.  At  positions  2  and 
:5,  only  planes  1  and  4  emit.  .At  po¬ 
sition  4  all  planes  emit  smoke.  In 
this  way  the  letter  A  is  written  in 
block  form. 

In  skytyping,  the  .seven  airplanes 
thus  tly  along  in  a  straight  line, 
emitting  smoke  at  the  proper  inter¬ 
vals  and  writing  the  message  in  the 
length  of  time  it  takes  them  to 
FIG.  2 — Schematic  diagram  of  receiTing  equipment  used  in  ali  but  the  control  plane  traverse  the  distance.  For  the  type 
which  is  keyed  directly  irom  timing  circuit  airplane  used  (AT-6’s,  Cruising 
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the  sign  is  not  always  seen  by  a  the  part  of  the  pilot.  The  novelty 
ground  observer  as  a  complete  unit,  and  spectacular  quality  of  acrobatic 
Using  the  conventional  system,  a  skywriting  seems  to  have  worn  off  • 
FIG.  1— SeTen-plane  smoke  pulse  eye-  great  deal  of  skill  is  required  on  somewhat.  Something  different  is 
tern  used  in  skylyping  required  to  renew  interest  and 

make  people  look  up. 


By  ROLF  K.  HANSEN 

Chief  Engineer 


and  WILLIAM  EISNER 


IN  THg  ART  OF  SKYWRITING  by 
means  of  a  single  plane,  there 
are  several  serious  drawbacks 
which  impair  both  the  efficiency  and 
overall  effectivene.ss  of  the  method 
as  an  advertising  medium. 

Only  40  percent  (approximately) 
of  the  total  flying  time  is  spent 
actually  writing;  the  rest  of  the 
time  is  devoted  to  maneuvering  into 
position  to  make  a  given  stroke. 
Due  to  the  low  hold-together  time 
of  the  smoke  letters,  the  first  char¬ 
acters  of  the  message  often  become 
fuzzy  and  illegible  while  the  last 
letters  are  still  being  made.  Thus, 


SKYTYPING 


Asaoriate  Engineer 


Leru  Laboratories.  Inc. 
SetD  York.  Xeir  VorA: 


Synchroaisinq  puUe  tranimitter  mountad  behind  pilot  in  control  plone  sendi  elqnala 
to  six  other  planes 


speed  180  mphl,  a  ten-letter  mes¬ 
sage  five  miles  long  is  written  in 
about  a  minute  and  a  half. 

It  is  virtually  impossible  for  the 
pilots  to  cut  smoke  on  and  off  in 
synchronism  and  at  the  proper  mo¬ 
ment  by  manual  control.  Some  auto¬ 
matic  control  had  to  be  found  and 
an  electronic  solution  seemed  logi¬ 
cal. 

Electronic  Synchroniiotion 

The  actual  emission  of  smoke 
from  the  airplanes  is  accomplished 
by  means  of  a  solenoid-controlled, 
quick-acting  valve  which  injects  un¬ 
der  pressure  and  in  spray  form  an 
oil-base  chemical  into  the  exhaust 
of  the  airplane.  On  meeting  the  hot 
exhaust  ga.ses,  the  oil  burns,  giving 
off  thick  white  smoke,  which  is 
then  swept  out  with  the  exhaust 
gases. 

The  heart  of  the  electronic  ap¬ 
paratus  is  a  telephone  stepping 
switch  operating  in  conjunction 
with  a  selector  switch  to  determine 
the  message.  A  simplified  .schematic 
is  shown  in  Fig.  2.  One  of  these 
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units  is  placed  in  every  plane.  An 
r-f  signal,  the  character  of  which 
will  be  discussed  later,  is  trans¬ 
mitted  by  the  center,  or  control  air¬ 
plane.  This  signal  is  received  by  the 
other  planes  through  a  conventional 
superhet  receiver,  demodulated, 
suitably  amplified,  and  used  to  drive 
the  two  series  tubes  F,  and  F,  to 
conduction.  As  long  as  F,  and  F, 
conduct,  which  is  as  long  as  the  im¬ 
pulse  from  the  center  plane  acts, 
there  will  be  current  through  /?£. 
which  is  the  d-c  plate  load  for  the 
series  tubes. 

The  closing  of  RE,  applies  -1-12 
volts  to  two  circuits.  Circuit  1  is 
the  coil  of  the  stepping  switch.  Cir¬ 
cuit  2  determines  whether  or  not 
the  plane  containing  the  switch 
will  emit  smoke  on  the  reception  of 
this  signal.  Circuit  2  energizes  the 
smoke  relay  (which  closes  the 
smoke  solenoid)  through  the  selec¬ 
tor  switch  and  through  the  stepping 
switch.  Each  contact  on  the  step¬ 
ping  switch  is  connected  to  a 
switchboard  which  acts  as  a  coding 
panel.  Depending  on  whether  or 


not  the  plugs  are  plugged  in  at  a 
given  contact,  the  plane  will  either 
smoke  or  not  smoke  when  that 
contact  is  reached. 

When  the  impulse  being  received 
ceases,  RE,  opens,  the  smoke  relay 
is  de-energized,  and  the  stepping- 
coil  armature  opens,  advancing  the 
wipers  of  the  stepping  switch  to 
the  next  contact. 

The  purpose  of  the  selector 
switch  is  to  select  first  one  row  and 
then  the  next,  on  the  stepping 
switch.  Thus,  when  the  series  of 
impulses  has  caused  the  stepping 
switch  to  advance  through  51  con¬ 
tacts  (52  contacts  to  a  row) ,  at  the 
52nd  contact  the  coil  of  the  selector 
is  energized,  causing  the  selector 
wiper  to  advance  to  its  second  po¬ 
sition  and  thus  bring  in  the  second 
row  of  the  stepping  switch.  In  this 
way  all  the  rows  of  the  stepping 
.switch  are  effectively  in  series 
thereby  giving  150  useful  contacts, 
or  a  maximum  message  length  of 
20  letters. 

It  is  essential  to  the  successful 
operation  of  the  scheme  that  all  the 


Synchronixlnq  pulse  transmitter  and  a  typical  receiver 


Stepping  relay  ponel  for  o  receiver 


Letters  are  formed  by  electronically  synchronized  pulses  of  smoke  which  are  released  from 
seven  airplanes  flyinji  in  straight-line  formation.  Center  plane  transmits  modulated  r-f 
timing  pulses  which  are  received  in  the  other  six  planes  and  used  to  actuate  stepping-relay 

circuits  and  smoke  valves 


FIG.  3 — Multiribrator  liming  circuit  producai  0.6-s*cond  nagativ* 
pultat  o<  luiiicient  amplitude  tor  culling  oil  modulation  between 
tynchroniiing  puliei 
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stepping  switches  (one  in  each 
plane)  remain  in  synchronism.  Im¬ 
pulses  from  the  transmitting  plane 
are  sent  out  at  intervals  of  0.6  sec¬ 
ond  on  and  0.6  second  off.  At  the 
end  of  each  impul.se  all  stepping 
switches  advance  simultaneously  to 
the  ne.xt  position  and  awaft  the  next 
impulse. 

If,  in  the  interim  between  signals, 
a  noise  pul.se  of  sufficient  magnitude 
should  come  along  to  drive  the 
series  tubes  of  one  of  the  planes  to 
conduction,  that  plane’s  stepping 
switch  would  advance,  and  for  the 
remainder  of  the  me.ssage  would  be 
one  step  ahead  of  the  other  planes 
and  thereby  ruin  the  appearance  of 
the  message. 

It  was  found  that  the  seven 
closely  grouped  airplanes  gave  rise 
to  an  extremely  high  noise  level. 
Since  signal  strength  could  not  be 
increased,  due  to  FCC  allocation, 
some  means  of  negating  the  effect 
of  noi.se  pulses  had  to  be  devised. 
The  following  system  was  devel¬ 
oped. 

The  center  plane  contains  a  con¬ 
ventional  transmitter  consisting  of 
a  crystal  oscillator  followed  by  two 
fre(|uency-multiplier  stages  and  a 
buffer  amplifier  u.sed  to  drive  a 
power  amplifier  giving  three  watts 
of  r-f  power  at  27  me  in  the  an¬ 
tenna.  The  signal  or  impulse  pre¬ 
viously  referred  to  is  a  combination 
of  two  audio  fretpiencies — a  1,000- 
cycle  tone  and  4.500-cycle  tone.  The 
signals  are  derived  from  two  audio 
oscillators  of  the  Wien  bridge  type. 
The  outputs  of  the  audio  oscillators 
are  combined  in  a  voltage  ampli¬ 
fier,  pass  through  a  push-pull  stage. 


and  then  plate-modulate  the  power 
amplifier. 

In  the  receiving  planes,  surplus 
.ARC-5  receivers  are  used  with  the 
coils  converted  for  reception  at  27 
me.  The  demodulated  and  ampli¬ 
fied  output  contains  the  two  audio 
fretiuencies  plus  noise.  The  audio 
signal  is  passed  through  two  filter 
networks  each  of  which  consists  of 
a  two-stage  amplifier  with  a  .sharply 
tuned  circuit  as  a  plate  load.  One 
filter  passes  1,000  cycles  and  the 
other  4.500  cycles.  The  1,000-cycle 
signal  is  applied  to  the  first  of  the 
series  tubes  and  the  4.500-cycle  sig¬ 
nal  to  the  second,  driving  them  both 
to  conduction  and  closing  RE^. 

In  order  for  current  to  flow 
through  RE ,  it  is  necessary  for 
both  tubes  simultaneously  to  have 
strong  enough  signals  on  the  grid 
to  drive  them  to  conduction.  It  was 
found  that  the  noi.se  voltages  en¬ 
countered  did  not  have  modulating 
components  of  sufficient  amplitude 
at  both  1,000  and  4,500  cycles  simul¬ 
taneously  to  drive  both  series 
tubes  to  conduction.  The  same  ef¬ 
fect  was  found  to  be  true  of  voice 
signals:  therefore,  between  mes¬ 
sages  voice  is  transmitted  on  the 
same  carrier  and  the  center  plane 
pilot  can  communicate  with  six 
other  planes. 

Timing  Circuit 

The  synchronizing  pulses  sent  out 
by  the  middle  plane  originate  in 
the  multivibrator  oscillator  shown 
in  Fig.  3.  Its  output  consists  of  a 
symmetrical  square  wave  with  a 
period  of  1.2  seconds.  This  square- 
wave  output  is  fed  through  a  clip¬ 


per  circuit  which  removes  the  posi¬ 
tive  half  of  the  cycle,  leaving  only 
negative  pulses  of  0.6-seeond  dura¬ 
tion  and  sufficient  amplitude  to  cut 
off  the  voltage  amplifiers  in  the 
audio  tone-producing  circuits  in  the 
modulator.  The  modulation  is  thus 
applied  periodically  for  0.6  second 
and  then  turned  off  for  a  like  inter¬ 
val.  A  block  diagram  of  the  trans¬ 
mitter  is  shown  in  Fig.  4. 

To  insure  that  all  stepping 
switches  are  at  the  initial  position 
before  starting  the  message,  each 
plane  contains  a  control  box  with  a 
reset  switch  and  two  pilot  lights. 
The  reset  switch  .serves  two  func¬ 
tions.  It  energizes  the  reset  coil 
of  the  selector  switch,  causing  the 
.selector  switch  to  fall  back  to  zero. 
Secondly,  the  reset  switch  applies 
12  volts  to  a  self-stepping  circuit 
causing  the  stepping  switch  to  ro¬ 
tate  at  about  50  steps  per  second 
and  stop  at  the  initial  position.  A 
light  on  the  control  box  tells  the 
pilot  when  the  initial  position  is 
reached.  A  .second  light  indicates 
when  the  smoke  relay  is  energized. 

The  center  plane  or  control  plane 
is  keyed  directly  from  the  timing 
multivibrator.  The  pulse  which  is 
used  to  key  the  transmitter  is  also 
fed  to  a  tube  which  is  alternately 
turned  on  and  off  and  has  a  sensi¬ 
tive  relay  in  its  plate  circuit.  This 
relay  controls  a  stepping-switch  net¬ 
work  like  those  in  the  other  planes. 

The  antenna  system  u.sed  is  an 
array  of  three  parallel  half-wave 
antennas  strung  between  the  rudder 
and  a  mast  in  front  of  the  cockpit. 
This  gives  a  radiation  pattern  di¬ 
rective  to  either  side. 
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Direct-Reading 
Electronic  Clock 


Used  to  measure  time  intervals  between  two  operations  or  as  a  predetermined  clock- 
counter,  this  intervalometer  gives  readings  accurate  to  0.01  second  over  a  24-hour  period. 
It  can  be  started  by  the  seconds  tick  from 
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Accurate  timing  and  interval- 
,  measuring  devices  employing 
stable  crystal  oscillators  and  fre¬ 
quency-dividing  circuits  are  becom¬ 
ing  increasingly  useful  for  essenti¬ 
ally  nonelectronic  manufacturing 
processes  as  well  as  more  directly 
in  nucleonic  instrumentation.  One 
of  the  latest  types  combines  the 
functions  of  a  direct-reading  clock 
and  predetermined  interval  meter. 

Basis  of  the  circuit  is  a  tempera¬ 
ture-controlled  quartz-crystal  fre¬ 
quency  standard  operating  at  102.4 
kc.  The  rather  unusual  frequency 
was  cho.sen  bcau.se  it  is  an  even 
power  of  two  and  therefore  allows 
simple  .scale-of-two  dividing  cir¬ 
cuits  to  be  used.  It  was  felt  that 
such  circuits  had  a  reliability  con¬ 
siderably  superior  to  other  types  of 
circuits  that  could  have  been  u.sed 
for  the  same  purpo.se.  The  divider 
as.sembly  consists  of  10  double- 
triode  tubes  and  provides  an  input 
pul.se  rate  to  the  clock  of  100  pulses 
per  second.  A  simplified  bl(x;k 
diagram  is  shown  in  Fig.  1. 

The  face  of  the  clock,  illustrated, 
consists  of  six  vertical  rows  of  neon 
bulbs  indicating  0.01,  0.1,  1  and  10 
.seconds  and  1  and  10  minutes.  The 
circular  display  at  the  left  shows 
12  hours,  w’hile  in  the  center  of  the 
circle  are  two  neon  tubes  showing 
morning  and  night.  Reading  from 
the  right,  each  of  the  first  three 
rows  of  10  tubes  is  connected  to  a 
10-position  scaler  unit.  Each  10- 
position  unit  consists  of  four  double 
triodes  connected  in  the  special 
feedback  circuit  shown  in  Fig.  2. 


The  output  of  each  scaler  unit  (Fig. 
1)  is  fed  to  the  succeeding  unit. 
The  output  of  the  third  scaler  unit, 
which  represents  seconds,  is  fed  to  a 
six-position  counter  consisting  of 
three  double  triodes.  This  .scaler 
unit  repre.sents  tens  of  .seconds  and 
feeds  the  minute  unit.  This  is  an¬ 
other  .scaler  unit  feeding  a  second 
six-position  counter  representing 
tens  of  minutes.  This  counter  in 
turn  feeds  the  hour  counter  which 
feeds  the  AM-P.M  indicator  which  is 
a  single  flip-flop. 


Below  each  of  the  above-men¬ 
tioned  .scaler  units  on  the  clock 
panel  is  a  multiposition  switch 
which  scans  each  unit  and  detects 
the  number  it  contains.  The  out¬ 
puts  of  ail  the  switches  are  mixed, 
and  the  output  of  the  mixer  detects 
the  total  number  contained  in  the 
cloc'k.  Depending  on  how  the  clock 
is  u.sed,  this  number  could  represent 
either  a  time  interval  or  some  abso¬ 
lute  time. 

The  unit  below  the  face  of  the 
clock  proper  consists  of  a  power 
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riG.  3 — Matrix  deTelopment  for  typical  binary-10  circuit 


supply  and  u  built-in  100-«:ycle  pulse 
source  which  can  be  substituted  for 
the  frequency  standard  if  accuracy 
desired  is  not  jrreater  than  varia¬ 
tions  in  line  frequency.  Figure  1 
shows  also  the  re.set  circuits,  the 
input  gate  and  associated  flip-flop 
controlling  the  gate,  and  the  start- 
pulse  line  amplifier. 

Scaler  Circuits 

Referring  to  F'ig.  2,  this  typical 
binary-lO  scaler  unit  consists  of 
modified  Eccles-Jordan  circuits 
with  a  normal  capacity  of  16  pulses 
before  recycling.  The  unit  is  held 
to  a  capacity  of  10  by  utilizing  two 
feedback  paths.  The  other  types  of 
scaler  units  utilize  the  same  prin¬ 
ciple  to  reduce  their  normal  capac¬ 
ity  of  eight  pulses  to  a  capacity  of 
six  pulses.  The  block  diagram  in 
Fig.  1  shows  that  four  units  with  a 
capacity  of  10  are  used;  that  is,  0.01 
sec,  0.1  sec,  seconds  and  minutes. 
Two  scaler  units  with  a  capacity  of 
six — tens  of  seconds,  minutes  and 
tens  of  minutes,  are  employed.  One 
unit  with  a  capacity  of  12  is  used 
for  the  hours.  This  latter  unit  is 
made  up  of  a  counter  of  six  pre¬ 
ceded  by  a  flip-flop. 

The  development  of  a  matrix 
(Table  I)  to  scan  the  four  tubes 
through  their  10  positions  is  as  fol¬ 
lows:  First,  if  a  stage  be  in  the  01 
condition,  let  that  equal  0,  and  if  a 
stage  be  in  the  10  condition,  let  this 
equal  1  in  the  table  .shown  with 
Fig.  3. 

The  actual  connections  of  the 
matrix  appear  at  the  right-hand 
side  of  the  figure.  The  table  in  this 
figure  shows  five  combinations  of 
the  last  three  stages  which,  when 
combined  with  the  even-odd  con¬ 
figuration  of  the  first  stage,  gives 
10  possible  outputs. 

In  the  operation  of  the  matrix, 
the  NE-2  bulb  will  only  light  when 
side  B  is  high  and  side  A  is  low. 
Side  B  is  high  only  when  all  flip- 
flop  plates  connected  to  it  are  high. 

Operation  of  Motrix 

Considering  the  counter  with  0 
pulses  (0  configuration  using  the 
abbreviated  sequence),  each  stage 
is  therefore  in  the  0  condition, 
which  means  that  all  left-hand 
plates  are  high.  Since  the  left-hand 
plates  in  all  .stages  are  high,  we 
must  use  the  right-hand  plate  in 
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stage  1  and  left-hand  plates  in 
stages  2,  3,  and  4  to  light  the  0  bulb. 
If  we  feed  one  pulse  into  the  coun¬ 
ter,  the  first  stage  is  the  only  one  to 
be  affected,  going  from  the  0  to  the 
1  condition;  that  is,  the  left-hand 
plate  is  now  low.  Therefore,  to  light 
the  1  bulb,  we  use  the  same  high 
connection,  but  for  the  low  side  of 
1  we  use  the  left-hand  plate  of  stage 
1. 

Consider  the  counter  when 
another  pulse  is  fed  into  it.  From 
the  table,  both  the  first  and  second 
stages  are  affected,  the  first  stage 
going  back  to  the  0  condition  and 
the  second  stage  going  to  the  1 
condition.  The  even  branch  from 
stage  1  now  becomes  low.  In  a 
similar  manner,  all  subsequent  posi¬ 
tions  up  to  9  are  carried  out  and  the 
10th  pulse  returns  the  system  to 
zero. 

It  has  been  shown  that  the  neon 
bulbs  indicate  the  number  of  pulses 
fed  into  the  counter.  .Associated 
with  each  .scaler  unit  is  a  two-deck 
wafer  switch.  Figure  4A  shows 
their  connection  to  the  NE-2  bulbs. 
The  rotors  of  these  switches,  there¬ 
fore,  will  be  able  to  detect  when  a 
given  aumber  appears  in  the 
counter.  These  rotors  are  con¬ 
nected  to  the  .scanning  or  mixing 
stages. 


Coincidence  Mixer 

Briefly,  a  mixing  stage  consists 
of  a  double-triode  d-c  amplifier  con¬ 
nected  as  shown  in  Fig.  4B.  An 
input  is  applied  to  each  grid  of  the 
double  triode  and  coincidence  is  de¬ 
tected  in  the  plate  circuit.  The 
wave  .shapes  are  shown,  and  the 
100,000-ohm  pot  in  the  cathode  cir¬ 
cuit  is  used  to  detect  only  the  most 
positive  part  of  the  wave  on  grid  2. 
Eight  of  these  .scanning  or  mixing 
stages  are  used — one  to  each  scaler 
unit.  Coincidence  of  all  the  outputs 
of  all  the  scanning  or  mixing  stages 
is  detected  in  the  ma.ster  mixing 
stages.  These  consist  of  four 
double-triode  tubes  with  a  common 
|)late  load  resistance  and  separate 
inputs  on  each  of  the  eight  grids 
which  are  derived  from  the  eight 
outputs  of  the  eight  scanning  or 
mixing  stages.  There  is  an  output 
from  the  master  mixing  stages 
when  and  only  when  inputs  to  all 
eight  grids  are  pre.sent  as  shown  in 
Fig.  4C. 


The  output  from  the  master  mix¬ 
ing  stages  is  fed  into  the  inverter 
and  cathode  follower  output  stage 
of  Fig.  4D.  This  circuit  consists  of 
a  2C51  double  triode.  The  input  to 
the  inverter  stage  is  a  rectangular 
wave  of  about  100  v  amplitude  and 
0.01  second  (10,000  psec)  width. 
This  wave  is  differentiated  in  the 
input  circuit  to  the  inverter,  and 
only  the  leading  edge  is  used.  The 
output  of  the  inverter  is  a  negative¬ 
going  pulse  approximately  CO  (isec 
wide  and  approximately  100  v  in 
height.  This  signal  is  fed  into  the 
cathode  follower  and  this  negative¬ 
going  pulse  appears  on  the  output 
jack. 

Input  Gate  and  Reset  Circuits 

The  input  gate  is  a  6AS6  tube 
controlled  by  a  flip-flop  (Fig.  5). 
The  100-cycle  timing  pulses  are 
applied  to  grid  1  and  the  controlled 
voltage  for  the  gate  which  is  de¬ 
rived  from  the  flip-flop  is  applied  to 
grid  3.  The  gated  output  appears 
in  the  plate  circuit.  The  clock  was 
designed  to  be  started  by  WWV 
time  pulses  and  therefore  a  pulse- 
shaping  amplifier  was  included. 
This  pulse-shaping  amplifier  merely 
develops  a  series  of  five  sharp 
pulses  from  the  five  1,000-cycle  sine 
waves  which  make  up  a  WWV  one- 
second  pulse  as  broadcast  by  the 
National  Bureau  of  Standards. 

In  addition  to  the  electronic 
means  of  controlling  the  gate,  two 
pushbuttons  are  associated  with  the 
flip-flop,  allowing  manual  operation 
of  the  gate  if  desired.  An  NE-2 
tube  connected  to  the  proper  plate 
of  the  flip-flop  serves  as  a  gate  indi¬ 
cator  showing  either  open  or  closed 
condition. 


FIG.  4 — Method  oi  colledinq  (canning 
or  mixing  lignali  (A),  mixing  tube  (B). 
mailer  mixing  (tage  (C).  inverter  and 
cathode  iollower  ior  output  pulie  (D) 


FIG.  S — Input  gote  driven  from  ilip-flop 
circuit 


Table  I — Matrix  ior  Scanning  Four  Tubes  Through  10  Positions 


PUI5K 

No.  I 

No.  2 

No.  3 

No.  4 

0 

01 

01 

01 

01 

1 

10 

01 

01 

01 

2 

01 - — 

- 10 

01 

01 

3 

10 

10 

01 

01 

t 

01 - 

- 01 

- 10 

01 

.S 

10 

01 

10 

01 

6 

01 - 

- 10 

10 

01 

7 

10 

10 

10 

01 

g 

01 

_ Oj _ 

_ Q| _ 

_ JO 

9 

10 

01 

01 

10 

0 

01 - - 

- 10  (overridden) 

01 

01 - 

01 

Stage  in  01  meaas  plate  of  left-hand  section  is  high,  right-band  low.  Carry 
(indicated  by  horizontal  lines)  from  0  to  1  only 
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Recorded  master  and  tape  to  be  printed  are  run  through  controlled  alternating  field  at 
high  speed  w  ith  magnetic  surfaces  in  direct  contact,  for  almost  perfect  transfer  of  reconled 
material  without  demagnetization  of  master.  Mew  process,  announced  independently  hy 
two  research  groups,  offers  promise  of  low-cost  pre-recorded  reels 


Description 

Lack  of  a  high-spei':d  duplicating 
I  process  has  been  considered  a 
limitation  of  majrnetic  recording 
for  home  entertainment.  With 
proper  equipment  an  excellent  job 
can  be  done  by  re-recording,  at  a 
cost  that  makes  mass  production  of 
tapes  commercially  practical.*  How¬ 
ever,  a  more  economical  process  is 
still  desirable.  This  paper  describes 
a  new  method  for  making  duplicates 
of  magnetic  records  by  a  printing 
process  that  is  even  simpler  than 
the  analogous  duplication  of  phono¬ 
graph  records  and  of  optical  sound 
tracks  on  film. 

Tape  Duplication 

The  fundamental  process  for 
copying  magnetic  tapes  is  illus¬ 
trated  in  Fig.  lA.  A  program  is 
recorded  originally  in  the  usual  way 
on  a  high-quality  tape  recorder. 
This  program  is  then  arranged  and 
edited  to  give  the  most  pleasing 
results.  One  possibility  is  to  make 
a  stereophonic  or  multichannel  re¬ 
cording,  and  to  mix  or  select  the 
various  channels  to  produce  the  best 
single-channel  effect.  From  this 
original,  one  or  more  working 
masters  are  made.  For  some  work, 
the  first  step  may  be  omitted,  and 


This  article  Is  based  on  papers  presented 
individually  by  the  two  authors  at  the 
1941)  National  Electronics  Conference  In 
Chicago.  The  Conference  papers  will  ap¬ 
pear  in  the  N.E.C.  Proceedings. 


the  masters  made  directly  from  the 
program. 

The  working  master  is  a  mag¬ 
netic  tape  of  durable  material,  since 
it  may  have  to  last  for  thousands  of 
copies.  Some  of  the  most  durable 
tapes  are  of  solid  magnetic  alloy,  or 
of  a  nonmagnetic  metal  coated  or 
plated  with  suitable  magnetic 
material.  The  master  is  not  changed 
physically  during  recording  or 
copying,  and  may  be  erased  and 
re-used  at  any  time. 

As  shown  in  Fig.  lA,  the  begin¬ 
ning  and  end  of  the  master  tape  are 


spliced  together  to  form  an  endless 
tape.  A  long  master  tape  may  be 
handled  by  winding  back  and  forth 
over  drums,  or  by  any  one  of  sev¬ 
eral  other  well-known  arrange¬ 
ments.  The  master  tape  comes  off 
the  storage  drums,  over  an  idler, 
and  over  a  support  where  it  con¬ 
tacts  the  blank  tape  which  is  drawn 
from  a  supply  reel.  While  the 
master  tape  is  in  contact  with  the 
copy  tape,  the  two  are  subjected  to 
a  high-frequency  magnetic  field. 
This  field  is  called  the  transfer  field 
and  may  be  in  the  order  of  100  kc. 


FIG.  1  -Basic  arrangements  lor  copying  magnetic  tapes  (A)  and  magnetic  disc 
records  (B)  by  contact  printing,  using  a-c  supply  to  produce  almost  perfect  transfer 
without  demagnetizing  the  master.  Magnetic  surfaces  of  master  and  blank  must  be 
in  contact,  so  mirror  image  of  master  is  obtained,  as  indicated  by  small  diagrams 
at  (C).  (D).  (E)  and  (F).  Movement  of  tapes  out  of  transfer  coil  while  magnetic  sur¬ 
faces  are  still  in  contact  gives  required  time  variation  of  transfer  field 
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Cxpartmanlal  arranqaniant  Iot  multipU  conraci  printing  oi 
magnetic  topee.  With  eight  Mnlact  printing  heads,  machine 
running  10  It  per  sec  turns  out  240  hours  recording  per  hour 


Multiple  dupiicator.  Master  tape,  below,  ruru  through  all  eight 
printing  boxes  on  table.  Each  tape  being  copied  ruiu  through 
its  own  box,  as  illustrated  by  opened  box  at  right 


althouRh  frequencies  ranRing  from 
1)0  cycles  to  the  megacycle  range 
may  be  used  successfully.  The 
action  of  the  transfer  field  is  to 
produce  a  distortionless  magnetiza¬ 
tion  of  the  copy  tape  in  accordance 
with  the  magnetic  pattern  on  the 


ADVANTAGES  OF  PROCESS 

Simple  oll-mechonicol  construction, 
except  lor  o-c  source  lor  signol-trons- 
lerring  electromagnet 

No  critically  adjusted  recording 
heads 

No  low-noise,  high-goin  omplifiers 
to  build  and  maintain 

May  be  operated  by  untrained  per¬ 
sonnel 

Speed  need  not  be  constant 

Speed  of  duplication  is  almost  un¬ 
limited 

Mechanical  problems  are  minimized, 
the  only  stringent  requirement  being 
that  tapes  be  in  contact  without  slip¬ 
ping  while  in  alternating  field  that 
transfers  the  recording 


master  tape  being  duplicated. 

Magnetic  disc  records  can  be  dup¬ 
licated  by  the  arrangement  shown 
in  Fig.  IB.  The  master  record  is 
fastened  to  the  table  of  the  press, 
and  the  disc  of  copy  material  is 
placed  over  it.  The  movable  arm  of 
the  press  is  then  brought  down  with 
enough  pressure  to  insure  good  con¬ 
tact  of  the  copy  with  the  master.  A 
resilient  pad  is  mounted  on  the 
movable  arm  to  help  iron  out  any 
irregularities.  While  the  press  is 
closed,  an  alternating  current  is 
sent  through  the  transfer  coils 
mounted  on  the  columns.  The  cur¬ 
rent  is  increa.sed  from  zero  to  a 
maximum  value,  and  then  decreased 
to  zero  again  by  means  of  a  rheo¬ 
stat.  This  gives  a  time  variation  of 
current  similar  to  that  shown  in 
the  upper  right-hand  corner  of  Fig. 
IB. 

Current  of  power  frequency  can 
be  used  in  the  coils  of  the  di.sc  dup¬ 
licator.  There  are  advantages  in 
using  a  higher  frequency,  however. 
If  an  electronic  source  of  transfer 
field  current  is  u.sed,  the  required 
time-vs-output  curve  can  be  ob¬ 
tained  by  switching  in  the  input 


side  of  a  well-filtered  power  supply. 
The  columns  on  which  the  coils  are 
mounted  can  be  made  of  molded 
powdered  iron,  with  a  yoke  at  the 
back  to  complete  the  magnetic  cir¬ 
cuit. 

Reversal  During  Copying 

It  is  interesting  to  observe  that 
the  copy  record  is  the  mirror  image 
of  the  master.  When  we  were  copy¬ 
ing  single-channel  records,  centered 
on  the  tape,  no  unusual  effects  were 
noted,  except  that  when  the  gap  in 
the  recording  head  was  not  perpen¬ 
dicular  to  the  tape,  the  error 
doubled  rather  than  cancelled  when 
the  copy  was  played  back  on  the 
same  head.  Complications  aro.se 
when  we  tried  to  play  back  copies 
of  double-track  and  stereophonic 
records  on  the  same  machine  that 
made  the  masters.  No  matter  how 
we  threaded  the  copy,  it  always 
played  backwards. 

Examination  of  Fig.  1C  and  ID 
shows  that  in  order  to  make  copies 
of  double-track  tapes  that  will  play 
on  a  standard  machine,  a  master 
recorder  has  to  run  in  a  backward 
direction.  Also,  the  lateral  posi- 
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FIG.  2 — Fields  acting  on  copy  material  during  duplicating  process,  and  B  H  curves  showing  steps  in  magr.etizc.ion  cl  i.opy  material 


tions  of  the  channels  are  in  reverse 
order. 

Similarly,  Fig.  IE  and  IF  show 
that  master  disc  records  must  be 
made  with  a  turn-table  that  turns 
counterclockwise,  so  that  copies  will 
play  back  correctly  on  a  standard 
turntable. 

Even  when  the  individual  mag¬ 
netic  wavelengths  are  examinee*  it 
will  be  found  that  they  are  of 
opposite  phase  compared  to  corres¬ 
ponding  wavelengths  on  the  master. 
It  can  be  seen  in  Fig.  2A  that  when 
the  held  in  the  master  is  to  the 
right,  it  will  set  up  a  copy  field  in 
the  left-hand  direction. 

Duplicating  Process 

The  magnetic  changes  that  take 
place  during  the  duplicating  process 
may  be  analyzed  by  reference  to 
Fig.  2.  Figure  2 A  shows  the  physi¬ 
cal  relations  between  the  master 
and  copy  tapes,  the  field  set  up  in 
the  copy  by  the  master,  and  the 
transfer  field.  Figure  2B  gives  the 
magnetic  characteristics  of  the 
master  record  material,  and  Fig. 
2C  gives  the  magnetic  characteris¬ 
tics  of  the  copy  record  material. 

On  the  master  record,  the  mag¬ 
netization  will  vary  from  point  to 
point  according  to  the  recorded 
program.  Let  us  arbitrarily  select 
a  spot  on  the  master  record  that  is 
magnetized  an  amount  A  on  the 
curves  of  Fig.  2B.  Note  that  this 
point  is  not  on  the  B  axis,  but 
because  of  demagnetization,  lies  on 
line  OC  which  makes  an  angle  with 
the  B  axis. 

From  Fig.  2B,  let  us  trace  what 
happens  in  the  master  during  the 
transfer  process.  When  the  copy 


FIG.  3 — Plot  oi  maaiured  values  shows 
linearity  oi  relationship  between  master 
and  copy  signals  over  wide  range  oi 
signal  strengths 


is  brought  into  contact  with  the 
master,  the  magnetization  of  the 
master  will  move  slightly  in  a  direc¬ 
tion  AD.  When  the  transfer  field 
is  applied,  the  magnetization  fol¬ 
lows  a  loop  such  as  EFGDE  while 
in  the  field.  As  the  transfer  field 
decays  to  zero  over  several  cycles, 
the  magnetization  again  ends  up  at 
a  point  slightly  to  the  right  of  A. 
Finally,  when  the  copy  separates 
from  the  master,  the  magnetization 
moves  toward  A  again.  Thus  the 
master  is  unchanged  by  the  trans¬ 
fer  proce.ss. 

Next  we  use  Fig.  2C  to  consider 
what  takes  place  in  the  copy  blank 
at  the  same  time.  Initially  the  de¬ 
magnetized  copy  record  is  repre¬ 
sented  by  point  J.  When  it  first 
contacts  the  master  record,  the  copy 
magnetization  follows  the  initial 
magnetization  curve  JL  to  point  K. 
Now  we  apply  the  transfer  field, 
and  the  action  shown  in  Fig.  21) 


takes  place.  The  combined  influ¬ 
ence  of  the  transfer  field  plus  the 
master  field  cau.ses  the  copy  mag¬ 
netization  to  move  from  point  K  to 
a  path  along  the  minor  hysteresis 
loop  LMNPL.  When  the  transfer 
field  decays  to  zero  the  magnetiza¬ 
tion  decreases  along  a  zigzag  path 
to  point  Q.  Figure  2E  shows  that 
when  the  copy  is  finally  separated 
from  the  master,  its  magnetization 
decreases  from  Q  to  R. 

As  a  result  of  this  process,  points 
such  as  R  which  represent  the  copy 
magnetization  are  linearly  propor¬ 
tional  to  points  such  as  A  which 
represent  the  master  magnetiza¬ 
tion,  w'ithin  wide  limits.  This  is 
shown  by  the  output-input  curve  of 
Fig.  3.  Here  a  series  of  test  sig¬ 
nals  were  recorded  on  a  mastei- 
record,  and  a  copy  was  made  from 
the  master.  The  output  from  the 
copy  was  linear  with  respect  to  the 
master  record  over  a  range  of  more 
than  40  db. 

Test  recordings  have  been  made 
of  different  kinds  of  programs  and 
copies  were  played  for  judgment  by 
various  listeners.  It  was  agreed 
that  the  quality  of  the  copies  was 
comparable  to  directly-recorded 
tapes  made  on  similar  instruments. 

Experimental  Duplicating  Machine 

What  are  the  production  capabil¬ 
ities  of  a  contact  type  of  duplicat¬ 
ing  machine  for  magnetic  tapes? 
To  explore  the  possibilities,  we  de¬ 
signed  an  experimental  duplicating 
machine  for  making  copies  of  a 
single  master  tape  onto  as  many  as 
eight  tapes  at  once.  The  entire 
apparatus  is  built  up  on  a  small 
table  of  standard  height,  measuring 
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4  feet  long  by  2i  feet  wide.  A  lower 
shelf  holds  the  master  tape.  The 
master  tape  runs  over  pulleys  on 
the  top  surface  and  contacts  each  of 
the  copy  tapes  in  succession.  At 
each  station  where  contact  takes 
place,  a  transfer  field  is  applied. 

When  a  complete  record  has  been 
copied,  the  machine  may  be  stopped 
and  the  takeup  reels  changed. 
Better  still,  the  machine  can  be  kept 
running  and  a  number  of  complete 
copies  made  on  each  reel  with  a  hole 
or  similar  cue  mark  impressed  at 
the  end  of  every  record.  The  tape 
is  then  re-reeled  on  to  smaller  spools 
as  a  separate  operation,  and  at  the 


same  time  it  may  be  inspected  and 
test-monitored. 

Using  double-track  tapes  t  inch 
wide  and  running  the  duplicator  at 
a  speed  of  ten  feet  per  second,  we 
can  produce  eight  one-hour  reels 
every  two  minutes.  Allowing  a  net 
running  time  of  four  hours  per  day, 
one  machine  of  this  type  has  an  out¬ 
put  of  960  hours  of  recording  per 
day.  This  is  equivalent  to  9,600 
standard  ten-inch  disc  records,  and 
one  machine  thus  produces  as  much 
as  a  fair-sized  battery  of  disc 
presses.  These  calculations  are 
based  on  tapes  which  will  be  played 
at  a  speed  of  7*  inches  per  second. 


The  main  advantages  of  the  con¬ 
tact  printing  process  are  low  cost 
and  high  speed.  The  apparatus  is 
simple;  close  control  of  the  drive 
speed  is  not  essential;  heat  or  wet 
processing  is  not  required.  All  the 
tracks  on  multichannel  records  are 
copied  at  once,  allowing  further 
economy,  and  making  possible  the 
wide  use  of  stereophonic  tape 
recordings. 
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Analysis 

WHEN  A  RECORDED  magnetic 
medium  is  placed  adjacent  to 
another  section  of  the  medium, 
as  occurs  in  a  reel  of  wire  or 
tape,  there  is  a  tendency  for  one 
layer  to  magnetize  the  other  by 
virtue  of  the  field  surrounding  it. 
This  effect  is  very  small  because  the 
fields  existing  are  small.  In  the 
case  of  coated  tape,  these  fields  are 
further  attenuated  by  the  separa¬ 
tion  afforded  by  the  nonmagnetic 
backing  which  acts  as  a  spacing 
layer.  Furthermore,  the  attenua¬ 
tion  caused  by  this  spacing  is  fre¬ 
quency-dependent,  the  fields  of 
shorter  wavelength  being  more  at¬ 
tenuated  than  those  of  longer  wave¬ 
length,  as  is  to  be  expected  on  the 
basis  of  simple  dipole  theory.  The 
level  of  a  signal  impressed  on  adja¬ 
cent  tape  in  this  manner  does  not 
vary  linearly  with  the  level  of  the 
signal  recorded  on  the  tape  causing 
the  effect,  because  of  the  highly 
nonlinear  remanent  magnetization 
characteristic  of  all  magnetic  re¬ 
cord  media.  This  characteristic  is 
depicted  graphically  by  the  solid¬ 
line  curve  in  Fig.  4.  The  numerical 
values  differ  somewhat  among  vari¬ 
ous  tapes  in  use,  but  the  value 
shown  for  an  iron  oxide  of  coercive 
force  240  oensteds  may  be  consid¬ 
ered  typical  in  nature.  This  curve 
shows  on  an  arbitrary  vertical  scale 
the  induction  remaining  in  the  ma¬ 
terial  after  a  sample  has  been  de¬ 
magnetized  and  then  subjected  to 


unidirectional  fields  of  various 
strengths. 

Since  the  fields  existing  in  the 
neighborhood  of  recorded  tapes  are 
of  the  order  of  magnitude  of  50 
oersteds  (differing  among  various 
tapes)  the  degree  of  magnetization 
resulting  from  placing  a  demag¬ 
netized  tape  next  to  a  recorded  tape 
will  be  small  and  also  nonlinear. 
However,  this  magnetization  may 
be  enhanced  and  made  linear  by  the 
so-called  idealization  process.  The 
shaking  or  idealizing  influence  may 
be  almost  anything  which  intro¬ 
duces  strains  into  the  crystal  lat¬ 
tices  of  the  magnetic  material. 
Elevated  temperatures,  magnetic 
fields,  and  mechanical  stresses  may 
all  be  used  with  varying  degrees  of 
effectiveness. 

Ideolixation  Process 

Magnetic  fields  seem  to  offer  the 
simplest  and  most  easily  controlled 
form  of  idealizing  influence.  An 


FIG.  4 — SoUd-Una  curve  shows  how 
much  induction  remains  in  demaq- 
netized  tape  when  exposed  to  unidiroc- 
tionai  magnetic  iieid  H.  Dashed  curve 
shows  how  much  more  induction  re¬ 
mains  when  exposure  is  made  in 
presence  oi  an  aitemating  fiaid  for 
idealization 


alternating  field  from  an  electro¬ 
magnet  is  superimposed  on  the 
direct  field  of  the  recorded  mag¬ 
netic  tape.  This  alternating  ideal¬ 
izing  field  preferably  will  have 
maximum  values  sufficient  to 
magnetize  the  magnetic  material 
of  the  previously  demagnetized  tape 
nearly  to  positive  and  negative 
saturation  for  a  few  cycles,  and 
then  gradually  reduce  over  the 
course  of  many  cycles  to  zero. 

For  idealization  by  magnetic 
fields,  the  characteristic  of  rema¬ 
nent  induction  as  a  function  of  the 
direct  field  is  shown  in  Fig.  4  by  the 
dashed  curve.  To  make  the  idealiz¬ 
ing  process  clear,  the  history  of  the 
sample  in  terms  of  applied  field  vs 
time  is  shown  in  the  inset  of  Fig. 
4  for  both  the  d-c  and  the  idealized 
case.  The  curve  for  idealization 
may  be  generalized  considerably; 
it  is  shown  with  the  alternating 
component  beginning  abruptly  at 
maximum  strength,  whereas  it  may 
increase  gradually  to  maximum 
strength  and  will  in  practice  do  so. 
The  aitemating  component  may 
have  any  orientation  in  space  rela¬ 
tive  to  the  direct  field. 

Field  Strength 

The  alternating  field  for  idealiza¬ 
tion  of  a  sample  of  the  tape  shown 
in  Fig.  4  should  have  maximum 
values  of  the  order  of  at  least  250 
oersteds  and  preferably  more.  The 
curve  shown  is  for  500-oersted 
maximum  idealizing  field.  The  use 
of  smaller  idealizing  fields  will  re¬ 
sult  in  characteristics  lying  be- 
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Experimental  contact  printing  mach'ne  made  by  Minnesota  Mining  and  Mig.  Co. 
tor  making  a  single  tape  duplicate  at  10  in.  {er  sec.  using  600.cps  idealizing  cur¬ 
rent.  Supply  reels  are  at  left,  with  master  at  top.  Slipping-clutch  takeup  reels 
are  at  right.  Idealizing  magnet  is  at  leit  ol  lower  ol  two  solid  aluminum  dries 
wheels.  Peak  idealizing  Held  is  about  300  oersteds  and  drops  oil  slowly  so  no 
630-cps  magnetization  can  be  detected  in  topes 


tween  the  two  curv»;.s  .shown. 

The  idealizing  field  may  increa.se 
the  residual  induction  cau.sed  by  a 
given  direct  field  by  a  factor,  de¬ 
pending  on  the  strength  of  the  di¬ 
rect  field,  of  as  much  as  40  to  60 
db.  Thus,  although  ordinarily  sig¬ 
nals  produced  in  a  demagnetized 
tape  by  face-to-face  contact  with  a 
recorded  tape  are  inaudible  or  at 
the  most  at  about  the  noise  level, 
this  process  is  capable  of  increas¬ 
ing  such  signals  to  approximately 
full  modulation  of  the  magnetic 
medium.  The  residual  induction 
is  very  nearly  proportional  to  the 
direct  field  over  the  region  of  small 
fields,  so  that  the  recorded  signal  on 
one  tape  may  be  reproduced  on  the 
adjacent  tape  without  appreciable 
nonlinear  distortion. 

High-Frequency  Loss 

In  order  to  prevent  severe  high- 
frequency  discrimination,  it  is 
necessary  to  place  the  two  coated 
magnetic  tapes  with  their  magnetic 
surfaces  in  good  contact.  In  this 
way,  and  provided  there  is  no  rela¬ 
tive  slippage  of  the  tapes  during 
the  printing  process,  high  fre¬ 
quencies  of  wavelengths  as  short  as 
0.001  in.  (7,500  cps  at  7.5  in.  per 
sec  tape  speed)  may  be  duplicated 
with  only  about  3-db  loss  relative 
to  the  duplication  of  a  medium- 


wavelength  signal.  There  is  also 
a  loss,  depending  upon  the  tape  used 
and  idealizing  field  strength,  of  sev¬ 
eral  db  at  very  long  wavelengths. 

Figure  5  shows  the  level  of 
printed  tones  relative  to  the  level 
of  the  master  record  as  a  function 
of  frequency.  These  data  were 
taken  using  the  medium  described 
by  Fig.  4  with  an  idealizing  field  of 
about  300  oersteds  maximum. 

I  Slightly  better  results  may  be  ob¬ 
tained  using  still  larger  idealizing 
fields.) 

The  drop  in  efficiencies  at  low  fre¬ 
quencies  is  apparently  inherent  in 
the  process,  but  that  at  high  fre¬ 
quencies  (short  wavelengths)  is 
largely  controlled  by  such  factors  as 
intimacy  of  contact,  freedom  from 
relative  tape  slippage,  and  head 
alignment.  Still  better  machines 
than  the  one  on  which  data  for  Fig. 
5  were  taken  may  show  even  less 
loss  at  high  frequencies. 

The  loss  involved  in  printing  in 
this  way  is  small  but  definitely 
significant.  Duplicates  made  with¬ 
out  any  special  recording  of  the 
master  will  be  easily  intelligible  and 
fairly  satisfactory,  but  will  never 
be  the  eciual  of  the  master  record. 
The  frequency  selectivity  of  the 
process  may  be  compensated  by 
appropriate  equalization  in  record¬ 
ing  the  master  or  in  playing  the 


print,  but  only  at  some  .sacrifice  of 
signal-to-noise  ratio. 

However,  another  step  may  be 
taken  which  increases  the  quality 
of  the  print  considerably.  It  is  not 
necessary  that  the  tape  used  as  a 
master  be  identical  with  the  tape 
used  to  run  off  duplicates.  Tapes 
differ  in  their  inherent  signal  level. 
Without  going  to  a  tape  superior  in 
signal-to-noise  ratio  it  is  possible 
to  select  one  which  has  higher  ab.so- 
lute  levels.  In  this  way  the  print 
tape,  although  modulated  to  a  lower 
absolute  level  than  the  master,  may 
|.o  :',iP<-  -.--v*  ■'at-'>d  to  its  own  dis- 
Ihe  only  loss  then 
i.iat  occasioned  by 
the  tretp  selectivity,  assuming 
the  master  and  print  media  have 
similar  frequency  responses.  Fur¬ 
thermore,  some  control  may  be  ex- 
erci.sed  over  the  relative  frequency 
responses  of  the  media. 

Special  Master  Topes 

While  it  is  possible  to  u.se  either 
special  master  or  special  print 
media  or  both,  we  have  so  far  been 
avoiding  special  print  media  so  that 
a  pre-recorded  reel  of  tape  could 
be  .satisfactorily  erased  and  re-used 
on  existing  recording  machines.  On 
the  other  hand,  a  special  type  of 
tape  for  masters  would  not  be 
impractical.  For  example,  a  tape 
with  a  very  heavy  coating  of  mag¬ 
netic  material  may  be  utilized  to 
obtain  a  better  low-frequency  re¬ 
sponse  with  very  little  or  no  in¬ 
crease  in  noise,  which  still  further 
reduces  need  for  bass  equalization. 

In  general,  it  is  possible  with  ex¬ 
isting  media  to  obtain  a  print  with 
no  freciuency  distortion  at  a  level 
about  5  db  below  that  obtainable 
by  direct  recording.  Alternatively, 
.some  compromise  between  higher 
level  and  flat  frequency  response 
may  be  struck.  With  media  which 
can  be  foreseen,  no  sacrifice  in  level 
or  frequency  response  is  necessary. 

Noise  Levels 

Not  only  is  the  signal  level  of  a 
print  the  same  or  nearly  the  same 
as  that  which  can  be  obtained  by 
direct  recording,  but  the  noise  is,  if 
anything,  less.  In  direct  recording 
there  is  always  some  contribution 
to  noise  by  the  imperfect  demag¬ 
netization  achieved  by  the  erase 
head  or  the  modulation  noise  cre¬ 
ated  by  the  bias  field.  In  printing. 
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the  roll  of  tape  may  be  initially  de¬ 
magnetized  very  carefully  by  large 
external  demagnetizing  fields.  The 
only  noise  will  then  be  the  actual 
modulation  noise  of  the  recorded 
audio  signals,  which  is  inevitable. 

While  in  theory,  and  in  some 
laboratory  equipment,  the  noise 
caused  by  imperfect  erasure  and 
biasing  may  be  made  vanishingly 
small,  in  practice  the  background 
noise  level  of  a  truly  demagnetized 
roll  of  tape  is  usually  at  least 
several  db  lower  than  that  of  tape 
erased  and  biased  by  a  recording 
machine.  In  any  event,  it  is  a  great 
deal  easier  to  demagnetize  rolls  of 
tape  by  a  large  solenoid  or  electro¬ 
magnet  than  to  maintain  nearly 
perfect  recording  heads  and  bias 
supplies. 

Erasure  of  Master 

There  is  another  rea.son  why  the 
selection  of  proper  media  is  im¬ 
portant.  The  above  discussion  of 
idealization  was  based  upon  idealiz¬ 
ing  fields  added  to  a  d-c  field  which 
is  invariable.  In  printing,  this  d-c 
field  is  the  field  of  the  recorded 
ma.ster  tape  and  it  is  not  necessar¬ 
ily  invariable.  In  duplication,  the 
idealizing  field  is  only  wanted  in  the 
region  of  the  print,  but  with  the 
print  and  master  in  contact,  the 
master  recording  neces.sarily  is 
subjected  to  some  alternating  field 
as  well.  This  alternating  field,  if 
large  enough,  may  partially  erase 
the  master  recording,  which  is  of 
course  undesirable. 

On  the  dther  hand,  if  the  idealiz¬ 
ing  field  is  too  .small,  the  print  will 
be  low  in  level,  especially  at  low 
frequencies,  and  suffer  nonlinear 
distortion.  Thus,  in  duplicating  a 
recording  on  another  tape  of  the 
same  magnetic  material,  a  com¬ 
promise  level  of  idealizing  field  is 
-sought  which  gives  the  best  overall 
results.  If  some  erasure  of  the 
master  results,  it  occurs  only  once, 
in  making  the  first  duplicate;  sub¬ 
sequent  applications  of  the  same 
idealizing  field  do  not  attenuate  the 
master  further. 

To  serve  as  a  master,  a  medium 
should  be  difficult  to  erase.  To  serve 
as  a  print,  it  should  be  capable  of 
idealization  with  a  relatively  low 
alternating  field.  These  two  condi¬ 
tions  are  in  rather  essential  con¬ 
flict.  It  seems  reasonable  that  print¬ 


ing  from  one  tape  to  another  iden¬ 
tical  tape  will  never  be  wholly  satis¬ 
factory.  This  is  indeed  the  case; 
while  easily  intelligible  duplicates 
can  be  made  this  way,  the  duplicate 
can  never  have  as  high  a  signal-to- 
noise  ratio  as  the  original,  or  it 
will  be  distorted  to  some  degree,  or 
both  disadvantages  will  be  present. 

For  some  applications  it  is  not 
nece.s.sary  that  the  two  recordings 
be  on  the  same  medium.  Magnetic 
materials  of  widely  different  mag¬ 
netic  properties  are  available  and 
it  is  possible  to  select  two  media, 
one  of  them  designed  for  use  as 
master  and  one  for  use  as  print. 
At  the  present  time,  a  very  good 
print  medium  exists  and  fairly  sat¬ 
isfactory  master  media  have  been 
used.  As  re.search  proceeds  with 
definite  objectives  in  view,  undoubt¬ 
edly  still  superior  media  will  be 
uncovered  for  both  purpo.ses. 

Harmonic  Distortion 

Regarding  harmonic  distortion, 
the  process  is  excellent  provided 
sufficiently  high  idealizing  fields  are 
used.  In  general,  we  have  not  de¬ 
tected  harmonic  distortion  caused 
by  the  reproducing  process.  To  the 
extent  that  there  is  slight  frequency 
•selectivity,  particularly  in  the  low 
frequencies,  the  harmonic  content 
of  a  master  recording  will  be  repro¬ 
duced  at  a  .slight  increase  with  re¬ 
spect  to  the  fundamentals.  For 
example.  Fig.  5  shows  the  transfer 
efficiency  at  1,200  cps  to  be  about 
2.3  db  higher  than  at  400  cps,  so 
that  a  400-cps  signal  recorded  with 
1-percent  third  harmonic  distortion 
will  be  reproduced  with  about  IJ- 
percent  third  harmonic  distortion, 
assuming  the  same  playback  equal¬ 
ization.  If  the  frequency  response 
differences  between  master  and 
print  are  compensated  by  post- 


FIG.  S — Elilciency  oi  contact  printing 
procoH  at  Torioiu  audio  iroguencioo. 
Curro  con  ba  mad*  ilat  oithor  by  pro- 
emphatii  incorporated  in  matter  tope  or 
by  equolixation  during  playback 


equalization  of  the  print  rather 
than  pre-equalization  of  the  ma.ster, 
this  effect  is  nullified. 

Printing  Speed 

The  factor  of  tape  speed  deserves 
attention.  The  basic  requirement 
of  the  process  is  that  the  tape.s  in 
contact  be  in  the  idealizing  field  for 
a  few  cycles  at  maximum  strength 
plus  many,  preferably  a  hundred  or 
more,  cycles  of  gradually  decreas¬ 
ing  strength.  This  decrease  is,  of 
course,  effected  by  allowing  the 
tapes  to  move  out  of  the  field  of  the 
magnet  while  they  are  still  in  co¬ 
tact.  The  tape  speed  may,  there¬ 
fore,  be  increa.sed  by  increasing  the 
frequency  of  the  idealizing  field,  or 
by  increasing  its  physical  dimen¬ 
sions,  or  by  a  combination  of  the 
two.  It  seems  preferable  to  keep 
the  dimensions  small  so  as  to  mini¬ 
mize  the  distance  over  which  the 
tapes  must  not  slip,  and  increase  the 
frequency  as  necessary  for  the 
speed  desired. 

Experience  to  date  indicates 
there  is  no  reasonable  limit  to  the 
speed  which  might  be  used,  but  it 
will  probably  be  easier  to  produce  a 
large  number  of  duplicates  simul¬ 
taneously  at  slower  speed  than  by 
using  very  high  speeds  and  fewer 
tapes. 

Other  Applications 

The  process  seems  most  exten¬ 
sively  u.seful  in  the  large-scale  pro¬ 
duction  of  tape  recordings,  but  is 
not  limited  to  tape  as  a  medium. 
Recordings  on  discs,  drums,  sheets 
and  the  like  can  al.so  be  duplicated 
in  this  manner.  It  does  not  as  yet 
.seem  applicable  to  the  duplication 
of  magnetic  recordings  on  wire. 

Pulse  recordings  or  magnetic  re¬ 
cordings  of  various  types  such  as 
are  u.sed  in  sorting  machines  and 
electronic  computers  may  also  be 
duplicated.  While  some  use  may  be 
made  of  the  process  in  small-scale 
reproduction,  as  in  making  carbon 
copies  of  magnetically  recorded  let¬ 
ters,  conferences  and  miscellaneous 
program  material,  the  major  use 
visualized  is  in  the  large-scale  pro¬ 
duction  of  reels  of  pre-recorded 
music.  In  this  field  the  inherent 
speed,  simplicity  and  economy  of 
the  process  should  help  to  make  pre¬ 
recorded  reels  of  magnetic  tape  a 
reality  at  an  early  date. 


ELECTRONICS  — December,  1949  83 


J 


TRIAL 

POWER 

OSCILL¬ 

ATOR 

0£iNG 

CON¬ 

TROL 


VARtARLE 

FREQ 

OSC 


SERVO 

MOTOR 


l-F 

STRIP 


l-F 

STRIP 


ECCLES-! 

«K}ROAN 

TRIGGER 

CIRCUIT 


ERROR 

INTE¬ 

GRATOR 


Industrial  Oscillator 


By  JACK  W.  LOWER 

Research  Engineer 
MiHiirapoUe-HoneytceU  Reguintnr  Co 
Vinneapoiis,  Minn 


FIG.  1 — Operatinq  principle  ol  puUe- 
controlled  frequency-tlabUization  serro- 
mechanism  that  retunes  seli-excited  in¬ 
dustrial  power  oscillators  continually  to 
keep  them  within  assigned  band 


IN  THE  PAST  SEVERAL  YEARS  the 
FCC  has  placed  increasitiK  em¬ 
phasis  upon  tiRhteninj?  tolerances  in 
the  frequency  control  of  industrial- 
type  power  oscillators.  Existing  fre- 
(luency  control  systems  use  filter 
networks  or  discriminators  with 
associated  electronic  circuits,  but 
possess  inherent  difficulties  in  range 
of  control,  stability,  .vnd  practica¬ 
bility. 

The  system  described  here  is 
sensitive  to  frequency  errors  only. 


and  is  stabilized  by  a  crystal-, 
trolled  reference  oscillator.  It,  o 
an  exceptionally  wide  range  of 
control  and  employs  integral  con¬ 
trol  features  to  greatly  minimize 
error.  This  is  accomplished  with 
the  application  of  somewhat  un¬ 
usual  frequency  modulation  and 
pulse  gating  techniques. 

The  basic  system  is  shown  in  the 
block  diagram  of  Fig.  1.  The  tech¬ 
nique  is  to  regularly  scan  through 
a  range  of  frequencies,  sampling 


Teit  letup  in  which  puUe-coDlioIled  serromechaniim  on  large 
chaiiii  correct!  output  frequency  oi  miniaturixed  leli-excited 


power  oicillator  in  ioreground.  Actual  correction  oi  tuning 
capacitor  letting  in  oicillator  ii  done  by  reTeriible  lenro  motor 
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the  power  oscillator  frequency  for 
comparison  with  that  of  the  crystal- 
controlled  reference  oscillator.  The 
standard  oscillator  causes  a  anting 
operation  to  reverse  action  at  the 
proper  instant  along  the  sweep  in 
order  that  the  power  oscillator  will 
operate  one  gate  if  its  frequency  is 
too  low  but  another  gate  if  its  fre¬ 
quency  is  too  high.  Gate  outputs 
control  a  servo  amplifier  and  motor 
to  mechanically  retune  a  reactive 
element  at  the  power  oscillator.  The 
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complete  circuit  is  given  in  Fig.  2. 

Everything  starts  at  a  200-cps 
free-running  asymmetric  multivi¬ 
brator  having  an  unbalance  ratio  of 
7:1.  The  leading  edge  of  the 
shorter  period  of  the  multivibrator 
is  delayed  slightly  to  synchronize  a 
sawtooth  sweep  generator,  in  order 
to  use  the  entire  shorter  period  as 
an  i-f  blanking  pulse  during  sweep 
retrace.  The  sweep  generator 
modulates  a  variable-frequency  os¬ 
cillator  to  develop  an  approximately 


linear  sweep  of  frequency  covering 
a  20-percent  range,  elevated  above 
the  allocated  operating  frequency 
by  an  appropriate  i-f  value. 

Pultc  Circuits 

A  pulse  secured  by  differentiating 
the  sweep  retrace  triggers  the 
Eccles-Jordan  flip-flop  circuit  to  the 
same  mode  of  operation  at  the  start 
of  each  sweep.  Another  pulse  is 
developed  along  the  sweep  at  the 
instant  the  variable-frequency  os- 


Frequency  Control 

Pulse-controlled  frequency-stabilizing  servo  ineclianisiii  for  dielectric  heating  and 
diathermy  equipment  holds  self-excited  power  oscillator  within  0.01  percent  of  27.12-mc 
crystal  reference  standard,  using  gate  circuits  to  control  servo  amplifier  and  tuning  motor 


VARIABLE-  FREQUENCY 
OSCILLATOR 


PULSE  INTEGRATING 
DETECTOR 


»oi»f  200-CPS 
(MULTIVIBRATOR 

D  TUNED 

CIRCUIT 


SAWTOOTH  AT 
SWEEP 
GENERATOR 


FIG.  2  —Circuit  action  starts  with  200-cps  muItlTibrator  at  lower 
riqht.  which  qovems  rats  at  which  system  compares  power 


oscillotor  irequsncy  with  that  oi  crystal-controlled  reierence 
oscillator  at  left  center.  Servo  motor  Is  reversible 
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Table  I — FCC  Regulations  ior  High-Frequency  Generators 


The  Federal  Comniiinications  Commission  provides  the  following  bands  for 
ti|M‘ration  of  industrial,  seientifie  and  medical  erjuipment; 


Assigned  Hand 

13,55.1.22-13,566.78  kc 
26,960.00-27,280.00  k< 
40, 660. Ofr  to, 700. 00  kc 


Center  Frequency 
of  Channel 

13,. 560  kc 
27,120  kc 
40,680  kc 


Tolerance  from 
Center  Frequency 

6.78  kc 
160.00  kc 
20.00  kc 


There  is  no  limitation  on  radiated  power  provided  operation  is  within  one  of 
the  assigned  banils.  but  radiation  outside  the  assigned  bands  must  be  kept  at 
whatever  minimum  is  necessary  to  eliminate  interference  with  existing  authorized 
radio  services 


dilator  differs  in  frequency  from 
the  crystal  reference  oscillator  by 
the  i-f.  Suitably  amplified  and 
rectified  in  the  left  i-f  strip,  this 
pulse  triggers  the  Eccles-Jordan 
circuit  to  the  opposite  mode  of 
operation.  The  resulting  square 
waves  constitute  gating  signals 
which  switch  over  at  an  instant  of 
time  along  the  sweep  correspond¬ 
ing  to  crystal  oscillator  frequency. 
Typical  wavefofrms  obtained  are 
shown  in  Fig.  3. 

In  a  similar  channel  the  variable- 
frequency  oscillator  is  also  mixed 
with  the  power  oscillator  to  develop 
an  i-f  beat  at  an  instant  along  the 
sweep  corresponding  to  power  oscil¬ 
lator  frequency.  This  signal  is  suit¬ 
ably  amplified  in  a  crystal-controlled 
i-f  stage  and  rectified  into  a  pulse 
which  is  directed  to  both  gates. 


FIG.  3 — Vollaqe  waveiorms  at  various 
staqes  in  control  system,  as  traced  from 
oscgloqTams.  Gate  outputs  leed  servo 
omplilier  throuqh  pulse  inteqratinq  de¬ 
tector  to  provide  required  tuninq  cor¬ 
rection  oi  power  oscillator 


FIG.  4 — Net  transducer  characteristic  ior 
all  pulse  circuits,  showinq  error-correct- 
inq  voltaqe  led  to  servo  system 


Operation  of  a  gate  requires  a  com¬ 
bination  of  a  positive  gating  signal 
from  the  Eccles-Jordan  circuit  and 
the  pulse  from  the  right  i-f  strip, 
a  process  called  coincidence  mixing. 
Depending  on  whether  this  pulse 
occurs  before  or  after  the  crystal 
oscillator  has  reversed  the  gating 
action  along  the  sweep,  either  one 
gate  or  the  other  will  amplify  the 
pulse,  with  a  narrow  region  of  over¬ 
lap  existing  at  the  switchover  point. 
To  prevent  improper  alignment, 
identical  crystal  filters  have  been 
included  in  each  of  the  i-f  strips.  In 
addition  to  securing  stabilized  oper¬ 
ation,  the  crystal  filters  also  reduce 
the  i-f  bandwidth  to  improve  ac¬ 
curacy. 

Error  Signal 

Pulses  which  pass  through  the 
gates  are  converted  into  a  continu¬ 
ous  voltage  in  diode  integrating 
circuits  to  develop  an  error  signal, 
as  shown  in  Fig.  4.  This  error  sig¬ 
nal  is  coupled  through  suitable 
stabilizing  networks  to  the  servo 
amplifier  which  in  turn  controls  a 
small  two-phase  induction  motor  to 
retune  the  reactive  element  at  the 
power  oscillator  until  the  operating 
frequency  is  corrected  to  that  of  the 
crystal  reference  oscillator. 

Using  the  system  de.scribed  here 
it  is  possible  to  maintain  the  fre¬ 
quency  of  a  self-excited  power  os¬ 
cillator  conservatively  within  0.01 
percent  of  a  27.12-mc  crystal  refer¬ 
ence  standard. 

Step  functions  of  error  were  cor¬ 
rected  at  the  rate  of  1  me  per  sec¬ 
ond  with  no  oscillatory  overshoot 
exceeding  the  FCC  tolerance  for  the 
band.  Dead  spot  width  was  in  the 


region  of  1  to  2  kc,  thanks  to  the 
integral  control  feature,  with  the 
system  positioning  the  power  oscil¬ 
lator  control  capacitor  as  little  as 
0.05  degree  to  retune.  Operation 
proved  to  be  quite  stable  from  a 
control  adjustment  standpoint.  No 
special  power  supply  design  precau¬ 
tions  were  necessary  since  the  key 
circuits  were  effectively  decoupled. 
Variation  in  operating  parameters 
cannot  affect  accuracy  since  crystal 
control  is  maintained  at  the  refer¬ 
ence  o.scillator  and  i-f  amplifiers. 

Other  Applications 

Although  the  initial  applications 
lie  in  frequency  stabilization  of  di¬ 
electric  heating  and  diathermy 
equipments  in  the  high-frequency 
bands,  modified  techniques  could  ex¬ 
tend  the  control  range  down  into 
the  audio  region  or  up  into  the 
microwave  region.  Other  possible 
applications  lie  in  the  rapid  switch¬ 
ing  of  communications  equipment 
between  several  crystal  standards. 

The  system  described  here 
formed  the  basis  of  a  Master’s  de¬ 
gree  thesis  by  the  author  at  I’urdue 
Uni%’ersity. 
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FIG.  1 — Photometer  setup  ior  comparing  X-roy  absorption  charac¬ 
teristics  ol  materials 


FIG.  2-  -Amplifier  and  phase  detector  of  photometer. 
X-ray  tube  circuit  not  shown 


Chemical  Analysis  by 
X-RAY  PHOTOMETRY 


Method  perniiti«  determination  of  the  concentration  of  one  element  in  mixtures  or  com¬ 
pounds.  Equipment  specifically  designed  to  control  blending  of  tetraethyl  lead  and 
gasoline  can  he  adapted  to  other  mixing  processes 

X-RAY  CHEMICAL  ANALYSIS  pro-  Qy  Q,  A.  DOXEY  "hifh  is  indicated  by  the  amplifier 

vides  a  means  bv  which  indus-  i.j.  i.j..,.  IpvpI  imlicatori  and  comnared  in 


A  A  vides  a  means  by  which  indus¬ 
trial  mixinif  processes  may  be  moni¬ 
tored  continuously  and  accurately 
without  interrupting  the  flow'  of 
materials.  Such  a  system  has  re¬ 
cently  been  applied  in  the  petrol¬ 
eum  industry  and  enables  tetraethyl 
lead  to  be  blended  with  raw  gasoline 
in  a  fixed  predetermined  ratio  by  a 
completely  automatic  operation.  The 
basic  system  is  shown  in  Fig.  1. 

The  x-rays  are  produced  by  a 
water-cooled  wolfram  (tungstenl- 
target  tube  and  beamed  through  a 
motor-driven  30-cps  chopper  ar¬ 
rangement  which  divides  the  rays 
into  two  pulsed  beams  which  pass 
alternately  through  a  specimen  of 
the  material  being  tested  and 
through  a  sample  of  known  composi¬ 
tion  and  a  calibrated  attenuator. 
These  pulsating  beams  fall  on  a 
common  fluorescent  screen  which  is 
viewed  by  a  multiplier  phototube. 


By  G.  A.  DOXEY 

Spf’cial  Prottucts  Dirifiioii 
(it  neral  Elrctric  Company 
Sch^ntctnily,  Stw  York 

The  output  of  the  phototube  con¬ 
sists  of  electrical  pulses,  the  ampli¬ 
tude  of  every  other  pulse  being 
determined  by  the  x-ray  absorption 
characteristics  of  either  the  refer¬ 
ence  cell  and  the  attenuator,  or  the 
product  cell.  The  tapered-disc  alumi¬ 
num  attenuator  thickness  that  must 
be  placed  in  the  reference-cell  beam 
to  effect  balance  between  the  two 
beams  when  they  reach  the  fluores¬ 
cent  .screen  indicates  the  difference 
between  the  concentration  of  the 
material  in  the  two  cells. 


The  instrument  is  of  the  null-bal¬ 
ance  type,  as  shown  in  the  circuit 
diagram  of  Fig.  2.  The  multiplier 
phototube  signal  is  amplified  by  a 
two-stage  amplifier  (the  gain  of 


which  is  indicated  by  the  amplifier 
level  indicator)  and  compared  in 
phase  to  a  reference  voltage  which 
is  generated  by  a  rotating-magnet- 
coil  arrangement  on  the  beam-chop¬ 
per  shaft.  The  attenuator  dial  is 
then  rotated,  until  the  balance  in¬ 
dicator  needle  is  centered. 

The  attenuator  may  be  u.sed  with 
or  without  the  reference  cell  and 
may,  in  either  case,  be  calibrated 
directly  in  percentages. 

This  .system  has  the  advantage  of 
being  almost  instantaneous  in  op¬ 
eration  and  nondestructive  to  the 
specimen,  which  may  be  in  either 
the  solid,  liquid  or  gaseous  state. 

The  x-ray  photometer  is  well 
shielded  against  x-radiation,  and 
door  interlocks  provide  protection 
to  operating  personnel.  The  high 
voltage  can  be  varied  from  15  to  45 
kilovolts  peak,  providing  a  range  of 
effective  wavelengths  from  0.35  to 
1.07  angstrom  units. 
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Dot  Systems  of  COLOR 


Recent  advances  involve  the  application  of  new  sampling  ainl  multiplexing  techniques 
for  efficient  transmission  of  information  through  systems  having  a  limited  frequency  hand. 
These  have  important  implications  for  the  television  industry,  especially  in  connection 

with  color  television  systems 
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The  channel  bandwu)TH  to  be 
used  for  color  transmissions 
should  be  as  narrow  as  is  practical 
for  good  performance  and  if  possi¬ 
ble  should  not  exceed  that  of  a 
monochrome  channel,  a  6-mc  chan¬ 
nel  accommodating  an  approxi- 
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mately  4.25-mc  modulation  band¬ 
width. 

The  many  reasons  for  this  prem¬ 
ise  are  beyond  this  paper  but  are 
associated  with  the  need  for  provid¬ 
ing  a  maximum  of  broadcasting 
service  in  a  minimum  of  total  fre¬ 
quency  spectrum.  Since  color  sys¬ 
tems  require  the  transmission  of 
three  video  signals,  new  techniques 
must  be  used  if  a  6-mc  channel  is 
to  provide  for  color  signals  of  a 
quality  comparable  to  present  mono¬ 
chrome  signals. 

The  recent  progress  in  transmis¬ 
sion  system  engineering  applicable 
to  television  broadcasting  is  the  re¬ 
sult  of  research  in  the  more  general 
fields  of  information  and  sampling 
theory  as  well  as  in  the  direct 
science  of  television.  Hence,  some 
understanding  of  these  fields  be¬ 
comes  a  fundamental  requirement 
for  a  working  knowledge  of  the 
new  techniques  now  being  proposed 


for  television  transmission. 

One  method  of  transmitting  a 
signal  waveform  is  by  pulse  ampli¬ 
tude  modulation  wherein  the  ampli¬ 
tude  of  each  pulse  of  the  output  sig¬ 
nal  corresponds  to  an  instantaneous 
value  of  the  modulating  signal. 
Figure  lA  shows  a  representative 
waveform  including  representa¬ 
tions  of  low-  and  high-frequency 
modulations.  If  this  signal  be  sam¬ 
pled  at  the  intervals  shown  (that 
is,  at  a  sampling  rate  of  l/(2r) 
.samples  per  second)  a  pulse  train 
of  the  form  of  Fig.  IB  may  be 
formed.  If  it  be  permitted  that  the 
precise  pulse  waveform  be  ignored 
so  long  as  the  peak  amplitude  of 
each  pulse  (at  a  time  correspond¬ 
ing  to  the  original  sampling  time) 
corresponds  to  the  original  ampli¬ 
tude,  then  the  transmission  band¬ 
width  required  may  be  minimized 
in  accordance  with  the  following; 

It  is  noted  that  the  spectrum  of 
a  very  narrow  single  pulse  is  uni¬ 
form,  consisting  of  all  frequencies, 
all  of  equal  amplitude  and  .so 
phased  as  to  maximize  at  the  in¬ 
stant  of  the  pulse,  g  (co)  =  a  con- 
.stant.  If  this  energy  spectrum  is 
applied  to  a  transmission  .sy.stem  of 
linear  phase  and  constant  ampli¬ 
tude  up  to  a  frequency  F  beyond 
which  there  is  no  transmission,  then 
the  output  wave  form  as  a  func¬ 
tion  of  time  would  be  sin  2  «-  Ft/ 
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2  It  Thii)  familiar  curve  has  the 
form  (sin  X)/X  and  is  character¬ 
ized  by  having  zero  value  at  inter¬ 
vals  spaced  from  the  maximum  of 
the  principal  output  by  1/(2F) 
seconds. 

Because  of  these  zeros  of  output, 
it  is  possible  to  insert  additional 
similar  pulse  signals  into  the  trans- 
mi.ssion  system  input  at  time  inter¬ 
vals  equal  to  the  zero  spacing  of  the 
transient.  This  is  indicated  in  Fig. 
1C,  wherein  it  will  be  observed  that 
at  the  original  pulse  intervals  all 
pulse  signal  amplitudes  except  that 
corresponding  to  the  appropriate 
sample  are  zero.  The  composite  sig¬ 
nal  resulting  from  the  insertion  of 
a  series  of  properly  spaced  pulses  is 
the  linear  sum  of  the  signals. 

If  a  receiving  demodulator  is 
time  gated  so  as  to  receive  informa¬ 
tion  only  at  times  corresponding  to 
the  original  .sampling  instants,  the 
original  pulse  train  may  be  effec¬ 
tively  reconstructed  at  the  receiver. 
The  individual  samples  are  each 
independent  of  all  others,  hence  it 
can  be  said  that  interpulse  cross¬ 
talk  is  zero,  provided  the  resulting 
signal  is  properly  handled  by  the 
demodulating  equipment. 

Since  the  sampling  interval  is 
1/(2F),  it  follows  that  2F  inde¬ 
pendent  pulses  may  be  transmitted 
through  a  bandwidth  of  F  cycles. 
If  the  input  pulses  each  correspond 
to  the  ordinates  of  a  video  wave¬ 


FIG.  3  -PrcMnlation  on  picturo  tub*  oi  nonintorlacod  monochrorao  (ubtoct 


form,  the  information  specified  by 
these  ordinates  may  be  regained 
by  a  suitable  receiver.  This  is  a 
restatement  of  the  well-known 
Hartley  Law.  The  pulse  rate  may 
be  le.ss  than  2F  without  affecting 
the  independence  of  the  pulses. 
That  is,  control  of  the  transient 
response  of  a  system  makes  possi¬ 
ble  the  adjustment  of  the  time  sep¬ 
aration  of  the  response  zeros  to  any 
interval  which  is  equal  to  or  greater 
than  the  interval  1/(2F),  However, 
the  pulse  rate  can  exceed  2F  only 
if  non-independence  of  the  pulses 
(crosstalk)  is  accepted. 

Sompling  for  Video 

The  above  sampling  principles 
have  been  successfully  employed  in 
many  applications  and  appear  par¬ 
ticularly  well  adapted  for  time  di¬ 
vision  multiplex  systems.  Sampling 
principles  are  also  directly  ap¬ 
plicable  to  television  transmission. 
The  waveform  of  Fig.  lA  may  be 
the  voltage  output  of  a  television 
camera  system,  voltage  correspond¬ 
ing  to  shades  of  grey  across  a  pic¬ 
ture  line.  The  signal  ordinates 


derived  by  sampling  may  be  trans¬ 
mitted  and  recovered  and  applied 
to  a  viewing  device  such  as  a 
cathode-ray  tube  so  as  to  modulate 
its  light  output.  Thus  the  pulse 
train  might  be  translated  into  a 
series  of  intensity-modulated  dots 
in  a  picture. 

If  the  sampling  rate  is  sufficiently 
high  that  the  individual  dots  on 
the  viewing  device  can  not  be  re¬ 
solved  optically  by  a  viewer  at  nor¬ 
mal  viewing  distance,  then  it  is  un¬ 
necessary  to  fill  in  any  information 
between  the  dots.  Specifically,  if  it 
is  desired  to  have  a  system  capable 
of  resolving  changes  of  shading 
occurring  in  1/8  micro.second,  then 
the  sampling  rate  must  be  8  me  per 
second  and  the  required  tran.smis- 
sion  bandwidth  is  4  me. 

It  is  to  be  noted  from  Fig.  lA 
and  IB  that  low-frequency  modula¬ 
tions  in  the  input  signal  resulted  in 
corresponding  amplitude  modula¬ 
tions  of  the  pulse  train  but  that  a 
high-frequency  signal  occurring  in 
section  a-a  does  not  properly  ap¬ 
pear  in  the  pulse  train.  This  is  the 
result  of  too  long  a  sampling  inter- 
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FIG.  4 — Noninterlaced  monochrome  teit  chart 


val.  If  additional  sample.s  are  taken 
at  a  higher  rate,  indicated  by  dotted 
pulse.s  in  IB,  then  higher-fre¬ 
quency  modulations  can  be  resolved. 
To  determine  the  highest  modulat¬ 
ing  frequency  which  can  be  re¬ 
solved  by  a  sampling  system,  we 
may  study  the  following  analysis: 

A  set  of  unmodulated  rectangu¬ 
lar  puLses  having  a  width  d  and 
period  T  can  be  defined  by  a  Fou¬ 
rier  .series  such  as 

-1- 2  2  a„cos  riowl  ^  (!' 

where 

sin  jr  n  d  2ir 

fln  “  tj,  ~  Wo  ~ 
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Therefore,  original  modulation 
can  be  recovered  by  applying  the 
pulse  energy  to  a  low-pass  filter 
having  a  linear  pha.se  characteristic 
with  a  passband  equal  to  the  modu¬ 
lation  bandwidth.  This  can  be  seen 
from  the  last  equation  by  noting 
that  the  filter  will  remove  all  terms 
e.xcept  the  original  modulation, 
provided  that  the  sampling  fre¬ 
quency  is  greater  than  twice  the 
highest  modulating  freiiuency  so 


only  the  original  modulation  from 
a  sampled  signal,  certain  sampling 
rate  and  filter  requirements  must 
be  met. 

A  single-channel  sampling  sys¬ 
tem  such  as  was  just  considered  is 
of  little  practical  value  since  it  has 
been  shown  that  the  output  of  the 
transmission  .system  is  the  original 
modulation,  and  this  modulation 
could  have  been  passed  without 
sampling.  However,  the  single-chan¬ 
nel  .system  serves  as  the  basic  build¬ 
ing  block  from  which  more  complex 
systems  can  be  designed. 

The  discussion  has  been  con¬ 
cerned  only  with  transmission  sys¬ 
tems  having  no  appreciable  storage 
capability  and  is  applicable,  for  ex¬ 
ample,  to  the  transmission  of  a 
television  video  signal  in  which  the 
information  from  one  scan  of  the 
image  is  nearly  instantaneously  re¬ 
produced  at  the  receiver.  However, 
television  transmi.ssion  is  ba.sed 
upon  the  principle  of  sequential 
.scanning  of  an  image  area  and  of¬ 
fers  an  ideal  situation  for  sampling 
of  relatively  high-frequency  infor¬ 
mation  over  a  time  interval  and 
for  the  subsequent  reproduction  of 
the  original  information  by  means 
of  a  storage  device  operable  over 
a  similar  time  interval.  For  exam¬ 
ple,  the  high-frequency  modulation 
of  Fig.  1  could  be  transmitted  by 
increasing  the  sampling  rate  and 
transmission  bandwidth. 

Interlaced  System 

However,  this  can  not  be  done  in 
practice  and.  therefore,  a  different 
technitpie  is  reijuired.  This  has 
lieen  found  in  interlaced  sampling. 


T 

Now  suppo.se  that  a  signal  consist¬ 
ing  of  d-c  and  sinusoidal  terms  is 
sampled  by  this  set  of  pulses.  Let 
this  signal  be  .4  ( 1  4- w  cos  <o,,f  i . 
Then  the  modulated  set  of  samp¬ 
ling  pulses  can  be  expressed  as 
A  1 1  -f  w?  cos  o.f)  f  (tK  A  Fou¬ 
rier  analysis  of  the  spectrum  of 
the  pulse  train,  valid  provided 
the  width  of  the  pulses  d  is  small 
compared  to  their  period  T,  shows 
it  to  consist  of  the  original  modu¬ 
lation  plus  a  group  of  carriers  at 
the  frequency  of  the  sampling  op¬ 
eration  and  harmonics  thereof,  each 
with  an  upper  and  lower  sideband. 
This  is  expressed  by  the  equation 


that  the  lower  sideband  of  the 
fundamental  sampling  frecpiency 
((!),,  —  ID,)  does  not  fall  in  the  range 
of  modulation  frequencies. 

Basic  System 

If  the  modulating  frequency  ex¬ 
ceeds  one  half  the  sampling 
fretiuency,  or  if  the  modulation 
recovery  filter  does  not  suppress 
frecpiencies  above  one-half  the  sam¬ 
pling  frequency,  the  lower  sideband 
of  the  fundamental  sampling  fre- 
([uency  al.so  will  be  passed  by  the 
filter  and  this  will  prevent  the  un- 
disturl)ed  recovery  of  the  original 
modulation.  From  the  above  it  is 
seen  that  if  it  is  desired  to  recover 


In  one  specific  form  of  interlaced 
sampling  applicable  to  television 
each  line  signal  of  a  video  raster  is 
sampled  twice,  with  the  points  of 
the  two  sampling  sequences  occur¬ 
ring  in  alternate  fields,  and  with 
the  points  of  each  sequence  falling 
on  the  same  signal  midway  in  time 
I)etween  the  points  of  the  previous 
sampling  (as  indicated  in  Fig.  IB). 
Since  the  interlaced  sampling  now 
requires  a  time  of  two  normal  scan¬ 
ning  fields  it  is  necessary  to  note 
that  for  purposes  of  calculation  it 
is  assumed  there  has  been  no  mo¬ 
tion  of  the  image  during  the  dual 
field  interval  and  that  the  video  sig¬ 
nals  derived  in  these  fields  are 


90 


December,  1949  —  ELECTRONICS 


identical.  However,  this  limitation 
is  non-essential  to  the  practical  ap¬ 
plication  of  interlacing  techniques. 

To  study  the  performance  of  an 
interlaced  system  with  high-fre¬ 
quency  modulation  consider  a  mod¬ 
ulating  signal  (i>.  of  a  frequency 
between  F  and  2F  cycles  sampled 
at  the  rate  of  2F  cycles  per  .second 
and  the  resulting  pulse  train  being 
transmitted  through  a  system  of 
bandwidth  F  cycles. 

Then  Ecp  2  is  the  e.xjn'ession  for 
the  pulse  train  spectrum  and  after 
tran.smission  with  the  resultant 
filtering  the  output  is 

A  d  m  A  il  . 

J  +  J.  <ll  cos  (UM  —  (  (.t) 

The  output  consists  of  a  d-c  term 
plus  only  the  lower  sideband  of  the 
fundamental  -sampling  frequency. 
If  the  .same  modulation  is  re-sam- 
pled  at  a  subsequent  time,  such  as 
during  the  next  field  at  intervals 
translated  with  respect  to  the 
modulation  by  the  interval  T/2  the 
transmission  .system  output  is 

„  m  o,  I-OH  (u)„  -  M,  -)-»■)  < 

(4) 

If  at  the  receiver  each  of  the  sig¬ 
nals  repre.sented  by  Eq.  3  and  4 
are  sampled  by  a  gate  at  a  rate 
and  at  a  pha.se  corresponding  to 
the  initial  .sampling  of  each  sig¬ 
nal,  a  new  pulse  train  is  formed 
and  one  has  from  Etp  3  and  1. 

/  4  \*  * 

A  y  ^  J  1 1  A-  2  2  a„  c<)8  n  aVi  +  m  ai 

(sJu  —  «a)  (  -  <1,.  I  COS 

-1-  UH.  —  ^  A-  cos  (n  wo  —  Wo  |  J  (5) 

and  from  E(i.  4  and  1 


^  ^  1  A-  2  i'  (  —  1 '  "ii,  cos  n  cjd/ J  — 

m  0,  .t  ^  ^  ^  j^cos  <0)0  —  uia"'  <  ^  (  -  D* 


Oa  I  COS  (ft  (Jb  -f-  wo  —  Wa)  t  “i"  COS  (ft  Wq  — 


If  each  of  these  signals  from  the 
receiver  gate  as  expressed  by  Eq. 
5  and  6  is  passed  through  a  filter  of 
bandwidth  sufficient  to  pa.ss  the 
modulation  frequency  spectrum 
only  (frequencies  between  0  and 
2^)  the  filtered  output  for  each 
input  signal  will  be  for  Eq.  5 


A  ^  j^l  -I-  m  oi  cos  (wo  —  w.i  ( 

m  Oi’  cos  Wm  (') 

and  for  Eq.  6, 

A  ~  **'  —  oi,)  I 

m  Oi*  cos  J 

Each  of  these  signals  may  now 
be  presented  in  time  sequence  to 
an  adding  device  which  will  sum 
the  signals  in  accordance  with  their 
original  relative  orientation  in  time 
and  the  result  of  the  addition  will 
be  a  signal  of  the  form 

A  ^  [2  -I-  2  m  Oi’  cos  w,l\  (9) 

This  signal  contains  no  output 
other  than  the  original  modulation, 
which  has  now  been  recovered.  For 
signals  of  modulation  frequency 
less  than  F,  the  output  waveform 
after  passing  through  the  receiver 
gate  can  be  found  by  multiplying 
together  Eq.  1  and  the  modulation 
terms  of  Eq.  2  and  eliminating  all 
terms  which  are  out  of  the  system 
passband.  From  this  it  is  observed 
that  the  depth  of  modulation  is  the 
same  for  both  input  signals  above 
and  below  the  frequency  F  (but 
less  than  2F)  and  that  all  terms 
other  than  the  modulation  cancel 
in  the  adding  process.  Hence  trans¬ 
mission  without  distortion  is  pos¬ 
sible  in  the  full  modulation  band¬ 
width  0  to  2F  cycles  per  second  in 
this  interlaced  sampling  system  of 
bandwidth  F  cycles.  This  is  not 
inconsistent  with  the  Hartley  Law 
since  a  longer  time  of  transmission 
(by  a  factor  of  2)  has  been  used. 

In  the  foregoing  di.scussion  we 
have  not  specified  the  means  by 
which  the  two  .sequential  signals 
may  be  added.  One  method  is  to 
pre.sent  each  signal  to  a  cathode- 
ray  tube  having  a  phosphor  of  mod¬ 
erately  long  persistence  or  to  a  sim¬ 
ilar  storage  device  in  which  the  two 
successive  signals  may  be  overlaid. 
To  obtain  a  replica  of  the  original 
signal  waveform  the  storage  device 
may  be  scanned  and  its  signal  be 
converted  to  voltage  waveform. 
For  television  receiver  applications, 
the  resulting  modulated  light  pat¬ 
tern  of  the  cathode-ray  tube  may 
be  the  final  desired  signal.  In  prac¬ 
tical  television,  very  long  time  stor¬ 
age  devices  can  not  be  u.sed  due  to 
requirements  of  motion  in  the  sub¬ 


ject,  but  medium  storage  devices 
comprising  phosphors  of  single  or 
double  field  persistence  are  satis¬ 
factory. 

Multiplex  Techniques 

The  preceding  discussion  has 
been  limited  to  some  considerations 
in  which  a  single-channel  input 
signal  has  been  sampled  into  a 
pulse  train  Ijefore  transmission. 
This  same  sampling  technique  may 
be  extended  to  the  sampling  in  .se¬ 
quence  of  a  number  of  input  signals. 

C’onsider  a  three-channel  time- 
division  multiplexing  system  as 
shown  in  Fig.  2.  Let  the  modulation 
bandwidth  of  all  three  channels  be 
equal.  It  was  shown  above  that  the 
sampling  rate  per  channel  must  be 
twice  the  highest  modulating  fre¬ 
quency  Therefore,  the  com¬ 

bined  three-channel  pulse  rate  of 
2F,  where  F  is  again  the  transmis¬ 
sion  system  bandwidth,  must  be 
six  times  the  frequency  F.,  or 
3F„  =  F.  Further,  in  order  to  ob¬ 
tain  at  the  receiver  pulses  whose 
amplitudes  correspond  to  pulse  out¬ 
put  of  the  transmitter  .samples  it  is 
necessary  to  u.se  a  synchronized  re¬ 
ceiver  gate  (or  resampler). 

By  simple  arrangement,  the  re¬ 
ceiver  gate  can  also  conveniently 
pass  the  proper  pulses  into  separate 
channels  so  that  the  pulses  deliv¬ 
ered  to  each  channel  at  the  receiver 
correspond  to  the  sampled  signal 
of  that  channel  at  the  transmitter. 
Each  channel  now  becomes  the 
equivalent  of  the  single-channel 
case  which  was  previously  consid¬ 
ered,  and  hence  the  original  mo<lu- 
lation  in  each  channel  can  be  re¬ 
covered  by  filtering  if  desired.  The 
three-channel  example  is  applicable 
to  a  color  television  .system. 

In  the  application  to  television  of 
the  sampling  and  multiplexing  tech¬ 
niques  w'hich  have  been  described 
the  general  systems  have  become 
known  as  Dot  Transmission  Sy.s- 
tems,  since  the  pre.sentation  of  the 
final  picture  may  be  in  the  form  of 
an  orderly  arrangement  of  inten¬ 
sity-modulated  dots  of  light. 

Non-Interlaced  Monochrome  Television 

The  simplest  application  of  sam¬ 
pling  might  be  in  a  conventional 
monochrome  television  system 
wherein  the  video  output  of  the 
camera  chain  is  sampled  at  a  rate 
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of  approximately  8  me.  The  pulse 
train  is  then  filtered  to  a  band¬ 
width  of  4  me  for  transmission  and 
reception  in  conventional  manner. 
At  the  receiver,  the  video  detector 
output  siRnal  may  be  gated  to 
reform  pulses  (identical  to  the 
original  samples)  and  the  pulses 
may  directly  gate  and  modulate  the 
cathode-ray  tube  beam. 

Figure  3  is  a  typical  photograph 
of  a  subject  viewed  on  a  dotted  pic¬ 
ture  tube.  The  photograph  -shows 
the  grain  structure  of  the  picture 
although  at  normal  viewing  dis¬ 
tance  this  could  not  be  resolved  by 
the  observer. 

Figure  4  is  a  similar  photograph 
of  a  test  signal  which  includes  in¬ 
put  modulation  frequencies  in  ex¬ 
cess  of  half  the  sampling  rate. 
These  frequencies  are  present  in 
the  region  of  the  vertical  wedges 
where  the  line  structure  is  finer 
than  the  dot  structure  of  the  repro¬ 
duced  picture.  Hence  as  predicted, 
the  resulting  pattern  shows  the 
presence  of  the  lower  sideband  of 
the  fundamental  sampling  rate, 
which  i.s  resolved  as  a  relatively 
low-frequency  component.  This 
.same  effect  is  actually  present  in 
Fig.  3  but  is  not  detectable  since 
the  subject  does  not  include  suffi¬ 
ciently  large  regions  of  abnormally 
high-frequency  information. 

Interlaced  Monochrome  Television 

This  application  is  similar  to  the 
non-interlaced  case  except  that  the 
interlace  technique  described  previ¬ 
ously  is  applicable.  That  is,  the 
transmitter  and  receiver  sampling 
systems  are  effectively  modulated 
at  a  15-cycle  rate  so  that  on  alter¬ 
nate  frames  of  a  normal  60-field 
30-frame  vertically  interlaced  video 
signal,  samples  are  taken  at  the 
midpoints  of  the  previous  frame 
samples.  Effectively,  therefore,  the 
sampling  is  accomplished  at  a  15- 
frame  rate  and  double  normal  reso¬ 
lution  may  thus  be  obtained  in  the 
resulting  picture. 

This  re.solution  is  shown  in  Fig. 
5  which  shows  the  test  signal  as 
reproduced  by  an  interlaced  sam¬ 
pling  system.  The  vertical  wedge 
pattern  is  faithfully  reproduced  to 
patterns  corresponding  to  modulat¬ 
ing  frequencies  of  5  me  (corre¬ 
sponding  to  the  pattern  at  the  center 


circle).  In  similar  tests  made  in 
the  early  spring  of  this  year,  reso¬ 
lution  wedges  on  test  signals  were 
fully  resolved  with  patterns  cor¬ 
responding  to  modulating  frequen¬ 
cies  of  7.6  me  when  the  transmis¬ 
sion  bandwidth  was  limited  to 
4  me. 

It  was  previou.sly  mentioned  that 
in  systems  of  interlacing,  it  is 
necessary  for  the  receiving  device 
to  integrate  two  successively  pre- 
.sented  signals  into  one  pattern. 
This  requirement  presents  an  in¬ 
teresting  problem  of  flicker  when 
interlaced  signals  are  used  for  tele- 


charl 

vision  displays.  Obviously,  very  long 
decay  phosphors  cannot  be  used  due 
to  the  requirements  of  motion  in 
the  picture  since  a  long  decay  time 
would  add  smearing  trails  to  mov¬ 
ing  subjects.  On  the  other  hand  the 
failure  of  a  short  decay  phosphor 
fully  to  integrate  the  signal  over 
a  fifteenth  of  a  .second  presents 
some  unusual  types  of  flicker.  For 
instance,  with  modulating  fre¬ 
quencies  which  are  under  half  the 
sampling  rate,  it  has  been  shown 
that  interlacing  is  unnecessary. 
Hence,  in  areas  of  the  picture  hav¬ 
ing  only  low-frequency  modulations, 
interlacing  serves  only  to  increa.se 
the  frequency  of  certain  carrier 
terms  to  effect  a  finer  grain  dot 
pattern,  provided  the  video  band¬ 
width  beyond  the  receiver  gate  is 
effectively  unlimited. 

Wide  bandwidth  at  this  point  can 


be  accomplished  very  conveniently 
by  applying  the  receiver  gating 
carrier  directly  to  the  cathode-ray 
tube  so  as  to  gate  the  electron 
beam.  In  this  case  it  would  be  ob¬ 
served  that  for  each  line  the  inter¬ 
dot  flicker  rate  is  the  line  repetition 
rate  of  30  cycles.  However,  if  the 
bandwidth  beyond  the  receiver  gate 
is  limited  to  just  below  the  carrier 
frequency  (2F)  the  above  situa¬ 
tion  does  not  obtain  and  the  signal 
pre.sented  on  each  sampling  will 
include,  in  addition  to  the  desired 
modulation,  the  lower  sideband  of 
the  gating  carrier.  The  expressions 
for  each  signal  are: 

(d  \» 

T  )  b  m  ad  cos  uj  +  '«  <ii  oos 
(«o  -  u,.)  (1  no) 

A  ^  |1  +  ">  od  cos  —  m  i»i  to* 

(uo  —  «a)  /)  (11) 

The  lower  sideband  will  cancel  if 
the  addition  is  complete,  but  the 
viewed  signal  will  include  15-cycle 
components  which  may  flicker  if 
.storage  is  inadequate.  Of  course, 
Eq.  5  and  6  indicate  that  the  pic¬ 
ture  will  include  1.5-cycle  compo¬ 
nents  in  regions  of  high-frequency 
modulation  (between  F  and  2F 
cycles)  regardless  of  the  choice  of 
the  bandwidth  of  circuits  beyond 
the  receiver  gates. 

A  wideband  video  system  follow¬ 
ing  the  receiver  gate  apparently  is 
to  l)e  preferred,  although  subjec¬ 
tive  tests  are  necessary  fully  to 
evaluate  the  effect  of  flicker  on 
picture  quality  in  cases  of  general 
usage  where  the  system  may  be 
flickerless  to  low-frequency  modu¬ 
lation  but  may  pos.sess  flicker  in 
regions  of  high-frequency  modu¬ 
lation.  Tests  to  date  using  a  cath¬ 
ode-ray  tube  having  a  phosphor 
with  a  relatively  short  decay  time 
appear  to  show  that  even  at  high 
luminosity  levels,  areas  of  low- 
modulation-frequency  signals  have 
only  slight  sparkle  when  wideband 
gate  circuits  are  used  as  compared 
to  pronounced  flicker  when  a  nar¬ 
rowband  gate  circuit  is  used. 

Tests  with  dot  interlace  systems 
have  shown  no  tendency  for  inter¬ 
lace  crawl,  interlace  breakup  or 
other  picture  deterioration  beyond 
that  normally  present  in  a  con¬ 
ventional  vertically  interlaced  tele¬ 
vision  picture. 
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Warbler  for 

Beat-Frequency  Oscillator 


A  reactance-tube  modulator  for  u^e  with  heterodyne  audio  oscillator  produces  frequency 
ileviations  of  plus  and  minus  ten  percent  with  inputs  from  2  to  1.000  cycles.  Designed 
for  a  flutter  generator  the  circuit  has  other  audio  applications 


By  J.  L.  FLANAGAN 

AcouMtica  Laboratory 
Manaachuaetta  Inatitute  of  Technology 
Cambridge^  Maaa 


Acousticians  and  psychologists 
b  are  often  faced  with  the 
problem  of  providing,  for  experi¬ 
mental  purposes,  a  frequency-mod¬ 
ulated  or  warbled  audio  tone  having 
negligible  inherent  amplitude  mod¬ 
ulation  and  a  variable  frequency 
and  degree  of  modulation. 


described  lies  in  an  electronic  means 
of  producing  the  frequency-modu¬ 
lated  tone.  , 

There  are  several  methods  of  fre¬ 
quency  modulating  R-C  phase  shift 
oscillators  and  obtaining,  with  the 


proper  design,  negligible  amplitude 
modulation.’*  Circuits  of  this  na¬ 
ture  are  employed  in  subcarrier 
facsimile  transmission.  Here,  how¬ 
ever,  we  are  chiefly  interested  in 
the  heterodyne-type  audio  oscillator 


Comni«ii  Systemt 

Experimenters  have,  in  general, 
met  the  problem  by  resorting  to 
mechanical  means;  probably  the 
most  popular  method  is  the  use  of  a 
mechanically-driven  variable  capac¬ 
itor  in  the  tuned  circuit  of  one  oscil¬ 
lator  of  a  beat-frequency  type  audio 
oscillator.’  This  method  is  not  only 
cumbersome,  but  is  also  subject  to 
restrictions  imposed  by  mechan¬ 
ical  tolerances  on  the  accuracy  of 
■calibration.  The  solution  to  be 


VARlAai.ElJ 

osc 


AUOC 

OUTPUT 


FIG.  1 — Simplilied  arrangement  of  het¬ 
erodyne  type  audio  osctUolor 


This  work  was  supported  in  part  by  the 
United  States  Air  Force,  under  Air  Ma¬ 
teriel  Command  contract  No.  W-19-122ac- 
1  ( 


Equipment  setup  for  subjective  determination  of  flutter  threshold.  The  reactance 
modulator  is  mounted  on  o  sub-chassis  in  the  type  713  oscillator 
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and  shall  confine  this  discussion  to  The  problem  then  reduces  to  one  of 
it  alone.  '  using  a  modulator  that  will  provide 

a  warbler  frequency  deviation  that 
Electronic  Frequency  Modulator  may  be  accurately  controlled,  meas- 
The  reactance-tube  modulator  ured,  and  reproduced  in  the  range 
offers  itself  at  once  for  the  electri-  of  ±0.1  to  approximately  ±10  per- 
cal  performance  of  the  task  accom-  cent,  and  which  produces  less  than 
plished  by  the  mechanically-driven  one-percent  amplitude  modulation, 
rotating  capacitor.  The  basic  set¬ 
up  of  a  heterodyne  type  oscillator  is  Selecting  the  Modulator 

shown  in  Fig.  1.  The  frequencies  The  basic  reactance-tube  circuit 
of  the  beating  oscillators  are  usu-  takes  the  form  shown  in  Fig.  2A, 
ally  in  the  neighborhood  of  200  kc  where  the  elements  Zj  and  Z,  pro¬ 
in  mo.st  commercial  types.  vide  a  phase  shift  of  approximately 

By  placing  a  reactance-tube  mod-  90  degrees  between  e,  and  e,. 
ulator  across  the  tuned  circuit  of  The  nature  of  the  elements  Zt 
the  fixed  oscillator  and  feeding  into  and  Z,  is  dependent  upon  whether 
it  the  desired  modulating  signal,  the  tube  is  to  appear  capacitive  or 
a  frequency-modulated  or  warbled  inductive.  In  the  simplest  capaci- 
audio  output  is  produced.  In  order  tive  form  the  circuit  would  appear 
that  no  amplitude  modulation  be  as  in  Fig.  2B,  where  the  injected 
pre.sent  in  the  output,  the  amplitude  capacitance  is  approximately  equal 
of  the  modulated  high-frequency  to  p„RC  for  high  plate-resistance 
oscillator  must  not  vary  with  the  tubes  (such  as  pentodes)  as  is 

modulating  signal.  Therefore  the  shown  in  most  any  basic  electronics 
a-c  component  of  the  plate  current  text.*' 

in  the  reactance  tube  that  is  in  Actually,  taking  into  account  the 
phase  with  the  tank  circuit  voltage  phase-shift  circuit,  the  injected  im- 
must  be  kept  very  small,  and  must  pedance  seen  by  the  tank  circuit  is 
be  essentially  independent  of  the  equal  to 
modulating  signal,  in  order  to  give 
negligible  resistive  .shunting  of  the  ^_+i/L‘‘!C  ^ 
tuned  circuit.  ^ 

In  considering  specific  require-  n 
ments,  it  should  be  noted  that  a  /  + 
normal  ear  is  capable  of  detecting  „,„duUtor  ap,R. 
a  difference  limen  of  as  low  as  2  cps 
on  a  1,000-cps  base,  under  certain  In  the  course  of  the  investigation 
conditions  of  low  flutter  rates,  several  modifications  of  this  basic 

Thus  the  modulator  must  be  capable  circuit  were  employed  to  frequency 
of  producing  accurately  a  warbler  modulate  a  heterodyne  o.scillator  (a 
frequency  deviation  of  as  low  as  Oeneral  Radio  type  713AS9  and  also 
±0.1  percent.  In  terms  of  the  fre-  a  type  913).  Low-plate-resistance 
quency  deviation  of  the  high-fre-  triodes  were  ruled  out  at  the  outset 
quency  oscillator  that  is  modulated  on  the  basis  that  a  variation  in 
by  the  reactance  tube,  this  fre-  plate  voltage,  as  produced  by  the 
(luency  deviation  is  much  smaller  oscillator  tank  circuit,  would  cause 
(±0.0005  percent  on  a200-kc  base),  a  relatively  large  in-phase  compon- 


TO  OSC-LlATCW 
'iNn  C)P-U(T 


FIG.  2 — Batic  reactance-tube  circuit  (A) 
in  which  and  provide  90-deq 
ehllt,  and  capacitive  form  (B) 


I  TO 
?  OSCILLATOR 
TANK  CIRCUIT 


where  in  general, 


FIG.  3 — A  type  of  reactance  modulator 
requiring  no  avc  with  little  amplitude 
modulation 


FIG.  4 — The  linear  equivalent  circuit 
derived  from  the  practical  modulator 
ehown  in  Fig.  3 


Table  I  —  Comparison  oi  Measured  and  Calculated  Capacitance 
Injected  for  Different  Voltage  Combinations 


iOQ.OOO 
TO  f  tfo 


iO.OOO 


/inihos  measured  calculated 


MOC  iNPoT  FROM 
600  OhM  T  precision 
AT  TENuA’’(5R 


FIG.  5 — Final  degenerative-type  modu¬ 
lator  circuit  that  was  built  into  com¬ 
mercial  beat-frequency  oscillator 
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ent  of  plate  current  and.  conse¬ 
quently,  an  objectionable  amount  of 
amplitude  modulation.  It  was  found 
that  for  the  desired  application 
this  type  of  circuit  produced  in 
general  an  overly  sufficient  amount 
of  frequency  modulation  and  an  in¬ 
tolerable  amount  of  amplitude 
modulation.  Usinjr  elements  of 
practical  size,  the  sensitivity  of 
the  injected  capacitance  of  this 
type  modulator  to  variations  in  3. 
(or  to  the  modulating  signal)  was 
too  great  for  accurate  control  and 
measurement  of  the  low  deviations. 
Also,  since  the  resistive  component 
of  the  injected  impedance  is  a  func¬ 
tion  of  amplitude  modulation 
could  not  be  avoided  without  re¬ 
sorting  to  intricate  avc  circuits. 

.A  modulator  circuit,  devised  by 
I’.  Dippoiito  of  Harvard  P.sycho- 
Acoustics  Lab,  that  eliminates 
these  objectionable  features  is 
shown  in  Fig.  3.  A  simple  linear 
analysis  of  this  modulator  follows 
and  the  impedance  relations  are  de¬ 
rived. 

From  the  above  circuit  the  fol¬ 
lowing  relations  are  evident,  where 
the  quantities  are  complex  a-c 
values. 

ff  ^  —K  (ii  -h  if) 

ep  ~  X.  ix 

e,  -  -Y.  ix  +  R  (ix  +  if) 

-  tf-e,  ^ 

The  linear  equivalent  circuit  is 
shown  in  Fig.  4,  from  which  follows 

Z  (injected)  =  Zi  =  Ci  'dp  -1-  ix) 

7  *‘  ^  (‘1  ip) 

ip  +  ix 


.  r  .Y,  -  1 

"  L  r,-|-  „/?  J 

’  '  L  1  -I-  J 

^  li  L  X.hp^a^R  1 


If  r„  >>  A',  (as  would  Ix*  the  case  for 

pentodes) 

Zx  =  R  >r  Xp  (1  -t- 

I 


Zx  =  R  +  - 
jw 


(  1  J-  !7./f  ) 


In  comparing  this  modulator 
with  the  basic  circuit  first  discussed 
we  note  that  for  the  basic  circuit 


FIG.  6  -Static  calibration  of  warbler  for  FIG.  7 — Graphical  comparison  of  meos- 

l.OOO'Cps  base  freQuency.  Amplitude  ured  and  calculated  Talues  of  iniected 

is  essentially  constant  capacitance 


For  the  degenerative  circuit 


The  resistive  component  injected 
by  the  latter  circuit  is  therefore 
constant  for  linear  operation,  and 
will  produce  little  amplitude  modu¬ 
lation.  Thus  the  necessity  of  com¬ 
plicating  the  apparatus  with  avc 
circuits  to  obtain  the  desired  ampli¬ 
tude  characteristics  is  foregone. 
Defining  the  .sensitivity  of  the  in¬ 
jected  capacitance  to  variations  in 
g„  as  oC,„.„/ osf„,  we  obtain  for  the 
respective  sensitivities  of  the  basic 
circuit  C,.,.c,/Og„  =  RC  and  of  the 
degenerative  circuit  = 

—  RC  (1  +  g„R)’.  The  degenera¬ 
tive  circuit  is  considerably  less 
sensitive  for  given  values  of  R  and 
C,  and  provides  for  more  accurate 
reproduction  of  a  given  frequency 
deviation  with  less  accurate  meas¬ 
urement  of  the  modulating  signal. 
It  should  also  be  noted  that  the  lat¬ 
ter  circuit  has  the  advantage  that 
the  output  impedance  of  the  modu¬ 
lating  signal  source  has  no  effect 
upon  the  phase-shift  circuit,  as 
might  be  the  case  in  driving  the 
former  modulator. 

Warbler  Equipment 

A  degenerative  type  modulator 
stage  with  the  circuit  elements 
shown  in  P'ig.  o  was  built  into  a 
tleneral  Radio  type  713  beat  fre¬ 
quency  oscillator,  and  found  to  per¬ 
form  exceedingly  well.  With  sinu¬ 
soidal  modulator  inputs  of  2  to 
1,000  cps,  a  frequency  deviation  of 
approximately  ±  10  percent  was 
obtained  with  negligible  amplitude 
modulation.  This  instrument  is 


currently  being  employed  as  a 
flutter  generator  for  subjective 
flutter  threshold  measurements.  It 
will  be  noted  from  the  circuit  that 
the  screen  grid  is  bypassed  only  for 
the  r-f  oscillator  frequency,  and  not 
the  audio  modulating  frequency. 
The  purpose  in  this  arrangement 
was  to  obtain  a  variation  in 
with  grid  voltage  which  would  pro¬ 
duce  a  linear  overall  frequency 
variation  of  the  warbler  with  the 
input  signal.  Static  calibration 
curves  of  this  warbler  for  a  1,000- 
cps  base  frequency  are  shown  in 
Fig.  6.  ' 

The  injected  capacitance  of  this 
modulator  was  measured  on  a  Gen¬ 
eral  Radio  capacitance  bridge  Type 
716-C,  by  the  substitution  method, 
at  a  frequency  of  200  kc.  The  in¬ 
jected  capacitance  was  also  calcu¬ 
lated  from  the  expression  obtained 
in  the  foregoing  derivation.  Sample 
data  are  shown  in  the  accompanying 
table  and  results  are  plotted  in  Fig. 
7  comparing  the  measured  and  cal¬ 
culated  values. 

Although  the  circuit  has,  so  far, 
been  used  only  for  producing  a 
sinusoidally  frequency  -  modulated 
audio  tone  for  subjective  flutter 
measurements,  the  modulating  sig¬ 
nal  waveform  is  certainly  not  lim¬ 
ited  to  sinusoids.  The  ability  of 
the  circuit  arrangement  to  modu¬ 
late  the  audio  tone  with  any  desired 
type  of  wave  is  counted  as  a  prime 
advantage. 
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Ultrasonic  Control 
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The  ot>eration  of  lantern  slide 
projectors  always  has  been  a 
problem  in  classrooms.  The  lecturer 
has  had  either  to  secure  the  services 
of  an  assistant  or  operate  the 
projector  him.self.  Since  the  intro¬ 
duction  of  automatic  pushbutton- 
actuated  e<|uipment  it  has  not  been 
neces.sary  for  the  lecturer  to  remain 
behind  the  projector,  but  the  long 
control  cable  has  still  impeded  his 
freedom  of  movement.  The  desir¬ 
ability  of  a  control  system  that 
allowed  unrestricted  movement,  and 
with  which  an  unattended  projector 


Microphone  and  ampliiier  chauii  lor  coneertinq  ultraionic  liqnal  into  proieclor  operation 


obtained  from  the  air  prettsure  of  a 
home  atomizer  bulb,  but  the  whistle 
was  too  larjfe  to  be  concealed  in  the 
pocket.  Since  the  jet  and  cavity 
account  for  a  negligible  part  of  the 
volume  from  the  laboratory  whistle, 
a  miniature  whistle  was  developed. 
Constructional  details  are  shown  in 
F'ig.  1.  The  25-kc  cavity  has  a  diam¬ 
eter  of  5  32  inch  and  a  depth  of 
approximately  5^64  inch,  or  only- 
half  its  diameter.  This  ratio  of 
depth  to  diameter  might  be  ineffic¬ 
ient  for  an  organ  pipe  or  audible 
whistle  but  the  Galton  type  whistle 
employs  a  very  thin  circular  jet  of 
the  same  diameter  as  the  cavity.  In 
this  miniature  whistle  the  circular 
jet  is  obtained  by  centering  a  plug 
in  the  orifice  with  0.003-in.  shims. 

A  block  schematic  of  the  control 
circuit  is  shown  in  Fig.  2.  The 
very  weak  energy  from  the  crystal 
microphone  is  amplified  by  a  moder¬ 
ately  selective  two-stage  25-kc 
amplifier,  after  which  it  is  rectified, 
amplified  and  applied  to  a  relay  cir¬ 
cuit  controlling  the  projector. 

The  microphone  contains  a  stack 
of  six  ammonium  dihydrogen  phos¬ 
phate  (AI)P)  crystals  cemented  to 


apparently  operated  by  mental 
telepathy,  resulted  in  the  ultrasonic- 
control  system*. 

In  searching  for  a  form  of 
synthetic  mental  telepathy  the  elec¬ 
trical  engineer  instinctively  thinks 
first  of  radio,  induction  or  capaci¬ 
tance  control  .schemes.  Radio  and 
induction  control  were  discarded 
because  they  would  burden  the  lec¬ 
turer  with  batteries  and  other  bulky 
LHiuipment.  Capacitance  control 
would  require  visible  motion  and 
might  be  uncertain.  However,  these 
and  other  objections  have  been 
overcome  by  the  use  of  a  control 
circuit  that  the  lecturer  actuates  by 
a  miniature  whistle  on  a  rubber 
bulb  concealed  in  his  pocket. 

The  whistle  is  the  heart  of  any 
such  system  and,  from  the  view¬ 
point  of  an  electrical  engineer,  is 
its  most  mysterious  and  trouble¬ 
some  component.  It  was  contem¬ 
plated  that  one  of  the  extensively 
advertised  inaudible  dog  whistles 
could  be  used,  but  all  of  the  models 
tested  became  inoperative  or  too 
erratic  at  frequencies  above  12  to 
15  kc.  This  frequency  range  can 
be  heard  plainly  by  youthful  ears. 

Tests  with  a  laboratory  model 
Galton  whistle  .showed  that  satis¬ 
factory  operation  at  25  kc  could  be 


Galton  whistle  actuated  by  atomizer 
bulb  qives  2S-lic  siqnal 


Tripp-mq  mechanism  oi  standard  slide 
protector  is  triqqered  by  a  hidden 
whistle 


•  The  work  descrll*ed  h*‘re  ie  ba.^ed 
on  a  theeis  leadinR  toward  the  dearer  of 
Master  of  Electrical  Englneerlnc. 
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of  a  Slide  Projector 

An  utniiii/er  luilli  in  the  lecturer's  pocket  operates  a  modified  Galton  whistle  at  25  kc. 
Frequency-sensitive  microphone  picks  up  signal,  which  is  amplified  to  operate  solenoid 
in  conventional  slide  changer.  Antijamming  circuits  are  huilt  in 


ii  O.OlO-in.  Bakelite  diuphra^m. 
The  individual  crystals  are  2.5  in. 
lonR,  1.2  in.  wide  and  0.24  in.  deep, 
and  the  stack  is  hou.sed  in  a  metal 
box  packed  with  a  cork-neoprene 
compound  called  Corprene,  which 
has  an  acoustic  impedance  ajjproxi- 
matin^'  that  of  air.  The  resonant 
impedance  of  the  microphone  is 
42,900  ohms  at  minus  70  dejrrees. 

The  .schematic  dia^'ram  of  the 
amplifier,  Fijr.  3,  shows  the  micro¬ 
phone  capacitively  coupled  to  the 
first  GB.-XO  tube,  which  has  a  sin^le- 
tuned  plate  circuit  and  feeds  a 
second  GHA6  stajfe.  No  effort  was 
made  to  achieve  hijrh  selectivity  be¬ 
cause  the  whistle  fretiuency  may 
chancre  slightly  and  interference  is 
unimportant.  The.se  two  25-kc 
stages  are  ot)erated  at  zero  bias 
and  their  jraiii  drops  from  17,000 
for  a  l-mi!livolt  siKnal  to  7,500  for 
4  millivolts.  .4  type  1N34  crystal  is 
used  as  the  detector,  followed  by  a 
GAQ5  d-c  amplifier,  with  a  sensitive 
relay  in  its  plate  circuit.  The  power 
supply  for  all  plates  is  a  transform¬ 
erless  voltage  doubler  usinjr  selen¬ 
ium  rectifiers. 

The  contacts  of  the  sensitive  re¬ 
lay  were  inadequate  for  the  115-v 
motor  control  circuit  of  the  pro¬ 
jector,  so  this  first  relay  is  u.sed  to 
actuate  a  more  ruKKed  relay  pow¬ 
ered  by  a  sinple  fiashli^ht  cell.  This 


FIG.  1—  Modified  Galton  whittle  lor 
25-kc  ultrasonic  tiqnal 


.second  relay  could  either  be  elimi¬ 
nated  or  powered  from  a-c.  Opera¬ 
tion  of  the  .sensitive  relay  is  moni¬ 
tored  by  a  small  red  pilot  lami).  An 
unusual  but  very  important  feature 
of  the  control  circuit  is  the  u.se  of  a 
I’ramer  timer  as  a  3-aecond  slow- 
release  circuit.  With  improper 
whistle  action,  or  when  operating 
at  extreme  ranges,  the  relays  may 
chatter  and  cause  the  slide-chanp- 
iiiK  mechanism  to  operate  more 
than  once.  The  timer  forms  a  hold 
circuit  with  a  holdin);  time  lontr^r 
than  the  whistle  blast  and  thus  con¬ 
tributes  jrreatly  to  reliability. 

In  cla.ssroom  u.se  the  projector  is 
housed  in  a  box  on  the  rear  wall 
and  is  connected  by  concealed  wir¬ 
ing  to  the  amplifier  and  control  cir¬ 
cuit  beneath  the  lecture  table.  The 
microphone  is  iilaced  in  an  unob¬ 
structed  position  pointinK  toward 
the  area  of  the  platform  that  the 
lecturer  may  occupy. 

Cloth  offers  considerable  attenu¬ 
ation  at  ultrasonic  frequencies.  The 


FIG.  2  -Ultrasonic  projoctor  system 


attenuation  at  25  kc  through  two 
layers  of  cloth  of  an  empty  pocket 
amounts  to  approximately  20  db, 
and  may  be  very  much  higher  if  the 
lecturer  forgets  to  remove  his  hand¬ 
kerchief  from  that  pocket.  Opera¬ 
tion  with  the  whistle  concealed  in 
the  pocket  is  reliable  within  20  feet. 
Much  greater  distances  can  be  ob¬ 
tained  by  removing  the  whistle 
from  the  pocket. 

In  any  classroom  full  of  veterans 
there  inevitably  is  at  least  one  ex¬ 
countermeasure  technician  who  can¬ 
not  resist  trying  to  jam  an  ultra¬ 
sonic  control  circuit  by  excessive 
applause,  by  jangling  a  bunch  of 
keys,  or  by  even  more  ingenious 
method.s.  Such  noises  can  produce 
false  operation  only  if  they  occur 
in  front  of  the  microphone  and 
within  about  three  feet  of  it.  The 
only  successful  means  of  producing 
false  operation  from  the  audience, 
and  thus  speeding  up  a  dry  lecture, 
would  be  to  u.se  a  powerful  ultra¬ 
sonic  whistle  of  the  correct  fre¬ 
quency.  Even  then,  the  lecturer’s 
counter-countermeasure  would  be  to 
cut  back  the  gain  control  and  re¬ 
main  closer  to  the  microphone! 


This  articlt*  is  based  on  a  pre¬ 
sented  at  the  National  Kleetronies 

4'<»nferenee.  The  t'onferene**  paper  will 
appear  in  the  N.K.C.  PrtK'eediiiKs. 


FIG.  3  — Projector  control,  showing  time  delay  circuit  to  insure  against  false 
sequential  operation 
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FIG.  1— Functions  of  stages  of  the  com¬ 
plete  system 


Finish  photo  with  time  figures  for  each  contestont.  as  taken  with  race  finish  recorder 
described  here  ond  shown  on  front  cover 
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IN  DETERMINING  the  winners  of 
races,  particularly  horse  races, 
the  slit  camera  has  been  widely 
applied  for  a  number  of  years. 

The  slit  camera  contains  an  al- 
ways-open  vertical  slit  in  place  of 
a  shutter  and  a  mechanism  for  ad¬ 
vancing  a  continuous  strip  of  film 
behind  the  slit  at  a  speed  propor¬ 
tional  to  the  motion  of  the  horses 
across  the  finish  line  of  the  track. 
The  slit  is  aliened  with  the  finish 
line. 

As  the  race  nears  completion  the 
camera  motor  is  started  and  all 
entries  are  photographed  during 
the  period  in  which  they  approach 
and  cross  the  finish  line.  Pnx-essed 
prints  reveal  the  detailed  relation¬ 
ships  with  an  accuracy  far  beyond 
the  capabilities  of  human  ob.servers. 

The  objective  in  the  development 
of  the  equipment  to  be  described, 
illustrated  herewith  as  well  as  on 
the  cover  of  this  issue  of  Klec- 
TRONlcs.  has  been  to  add  to  the 
basic  slit-camera  concept  an  integ¬ 
ral  and  precisely  synchronized 
record  of  time  elapsed  from  the  fir¬ 
ing  of  the  starter's  gun  to  the  finish 
of  the  race.  That  this  has  been 
accomplished  is  illustrated  in  the 
actual  finish  photograph  of  runners. 
The  figures  across  the  top  of  the 
picture  indicate  seconds  from  the 
start.  Any  runner’s  time  can  be 
determined  by  dropping  a  vertical 
to  his  chest  and  reading  directly 


from  the  scale,  interpolating  as 
necessary. 

In  the  conventional  slit-camera 
technique,  a  revolving  drum  at  the 
edge  of  the  track  opposite  the 
camera  and  on  the  finish  line  in¬ 
serts  marks  on  the  film  as  the 
images  of  vertical  lines  spaced 
around  the  periphery  of  the  drum. 
These  serve  as  convenient  spacing 
references  but  provide  no  measure 
of  absolute  elapsed  time. 

Since  the  Phototimer  was  de¬ 
veloped  for  Bulova  Watch  Company 
to  use  primarily  in  timing  track 
events,  the  particular  problems 
associated  with  track  events  had  to 


be  taken  into  consideration.  In 
horse  and  dog  races,  the  nose  comes 
first,  even  though  it  may  be  pre¬ 
ceded  by  a  paw  or  hoof.  In  the 
trackman’s  rulebook,  the  winner  is 
the  one  whose  torso  first  hits  the 
tape,  and  the  problem  of  judging 
finishes  is  complicated  by  final 
lunges  which  throw  arms  or  should¬ 
ers  against  the  tape. 

Other  problems  in  track  judging 
are  created  by  closely-bunched 
finishes  and  by  the  obscuring  of 
farside  runners  by  those  in  the 
clo.ser  lanes  of  eight-lane  fields. 
In  track  judging  it  is  common  to 
assign  definite  placings  to  specific 


„  ...  ■  “'CRO- 

phone 


Starter’s  gun  triggers  acoustic  switch.  This  starts  timing  mechanism  which  is  driven  by 
sNTichronous  motor  powered  from  tuning-fork  oscillator-amplifier.  Synchronized  light 
prints  time  on  moving  film  on  which  winners  are  photographed 


judges.  Since  the  .second-place 
judge,  for  instance,  cannot  be  cer¬ 
tain  who  will  finish  second  until  it 
has  happened,  he  may  have  his  eye 
on  the  third-place  man  at  the  actual 
finish.  There  is  a  reported  tend¬ 
ency  for  runners  who  finish  well 
forward  to  be  picked  by  no  judge — 
with  resulting  complications. 

Equipment 

An  accompanying  photograph 
shows  a  closeup  of  the  camera  and 
associated  electronic  equipment  as 
.set  up  for  operation.  The  block 
diagram  of  Fig.  1  shows  the  func¬ 
tional  interrelation  of  the  units 


illustrated.  The  microphone  and 
acoustic  switch  form  a  remote  unit. 

In  operation,  the  sound  of  the 
starter’s  gun  is  picked  up  by  a 
microphone  in  the  acoustic  switch 
unit  at  the  operator’s  right  in  the 
illustration.  This  unit  is  placed 
within  20  feet  of  the  starter.  Its 
actuation  triggers  off  the  counter 
dials,  visible  to  the  fi'm  in  the  cam¬ 
era.  These  rotate  continuously 
throughout  the  race.  Alternative 
arrangements  permit  starting  the 
timing  mechanism  by  a  photocell 
switch,  from  a  greyhound  starting- 
box  switch  in  the  case  of  dog  racing, 
or  radio  or  lightbeam  link  from  any 


desired  location.  Time  lag  in  this 
step  is  measured  beforehand  and 
compensated  within  the  adjustable 
time  lag  device. 

The  counter  dials,  continuously 
advancing,  are  driven  by  the  same 
.synchronous  motor  that  drives  the 
stroboscope  light  through  a  com¬ 
mutator.  Power  for  this  motor 
comes  from  a  tuning-fork  frequency 
standard  whose  vibrations  are 
picked  up  magnetically  and  ampli¬ 
fied  electronically  to  an  adequate 
power  level. 

The  dials  are  illuminated  once 
every  0.01  second  by  the  strobo- 
.scope  light  source.  The  two  ele¬ 
ments  are  thus  synchronized  by  a 
mechanical  link  through  the  .syn¬ 
chronous  motor.  Flashes  of  light 
have  a  duration  of  0.00001  second. 
Each  of  the  figures  visible  along  the 
upper  edge  of  the  film,  therefore, 
represents  a  single  exposure  of  the 
counter  dials  which  advance  0.01 
second  between  each  exposure. 

Film  speed,  it  can  be  seen,  has 
nothing  to  do  with  .synchronization 
but  is  free  to  be  controlled  in  ac¬ 
cordance  with  the  speed  of  move¬ 
ment  of  the  images,  thus  making 
them  as  sharply-defined  as  possible. 
If  the  film  is  .slowed  down,  the  time 
marks  are  simply  brought  closer 
together. 

Figure  2  is  the  circuit  of  the 
acoustic  switch.  It  utilizes  a  small 
loudspeaker  as  a  microphone.  A 


FIG.  2 — Circuit  oi  portable  acoustic  switch 
which  is  placed  by  the  starter 


Complete  setup  oi  timing  equipment  ond  slit  camera.  The  acoiutic  switch  at  leit 
picks  up  the  sound  oi  the  starter's  gun 
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FIG.  3  Complete  circuit  of  equipment  mounted  at  camera.  Switches  other  than  acoustic  may  be  used  to  initiate  the  timinq 


type  2D21  thyratron  is  fired  by  the 
pulse  caused  by  the  sound  of  the 
startinK  pun.  This  circuit  is  pow¬ 
ered  by  batteries  because  the  unit 
is  reel  Hired  to  be  portable  so  it  can 
be  placed  within  the  re(iuired  20 
feet  of  the  starter.  The  time  layr 
represented  by  this  distance  is  the 
extreme  raiiKe  of  the  adjustable 
time  laR  in  the  counter  unit. 

Twisted-pair  line  is  run  from  the 
acoustic  switch  to  the  ha-ation  of 
the  camera  unit  at  the  finish  line. 

The  frequency  standard  is  the 
initial  section  of  the  unit  located 
at  the  finish  line.  It  is  shown  in 
the  general  .schematic  diagram  of 
P'ijr.  3.  The  fork  oscillator  utilizes 
a  type  6SN7  driven  from  a  mag¬ 
netic  pickup  sealed  inside  a  hermet¬ 
ically-housed  and  rubber-shock- 
mounted  fork  unit  operatintr  at  240 
cps.  It  is  temperature  compensated 
throup’h  a  varistor  located  in  a 
feedback  loop  between  the  two  sec¬ 
tions  of  the  double  triode. 

This  is  followed  by  a  4-to-l  fre- 
(|uency-divider  circuit  consist in>r  of 
another  6SN'7  in  a  multivibrator 
connection.  These  two  units,  en¬ 
closed  in  da.shed  lines  on  the  sche¬ 
matic,  are  a  standard  device  sup- 
I)!ied  by  .\merican  Time  Products 


Inc.,  under  Western  Electric 
license. 

The  low-impedance  cathode-fol¬ 
lower  output  of  the  fre<iuency 
standard  is  fed  to  a  6SL7  in  a 
phase-rotatinjr  circuit.  This  tube 
drives  a  iniir  of  6L6’s  in  push-pull, 
and  their  output  drives  the  syn¬ 
chronous  motor  which  turns  the 
counter  dials  and  the  commutator 
controllintr  the  firinp  time  of  the 
stroboscope  litrht.  Motor  voltaRe  is 
controlled  in  the  setting  of  the 
.70,0i)0-ohm  potentiometer  in  the 
6S1.7  >rrid  circuit. 

Stroboscope 

The  acoustic  switch  input  con¬ 
nects  to  the  finish-line  eipiipment 
at  the  terminals  marked  remote 
Kieiteh.  Various  other  trig'jrerinp 
arranjrements  can  be  substituted  as 
the  (K'casion  may  supKost.  Any 
momentary  contact  device  is  ade- 
(|uate  to  fire  the  21)21  thyratron  in 
the  stroboscope  unit.  Firing  of 
this  tube  clo.ses  the  relay  in  its  plate 
circuit.  This  enfrapes  the  camera- 
motor  clutch  and  holds  it  in  opera¬ 
tion  until  the  re.set  button  is  pressed 
to  remove  the  plate  supply  voltape 
from  the  21)21  and  pround  the 
plate. 


Closinp  of  the  relay  in  the  2D21 
plate  circuit  also  enerpizes  the 
strobo.scope  power  supply,  a  5U4 
whose  hiph-voltape  d-c  output  sup¬ 
plies  plate  voltape  to  the  followinp 
0A5  and  anode  voltape  for  the  type 
SA309  Sylvania  blue-white  lipht 
source.  This  980-volt  supply  is  also 
commutated  and  fed  throuph  a  re¬ 
sistor-capacitor  network  to  the  prid 
of  the  0A5.  The  resultinp  pulsed 
output  enerpizes  a  transformer 
who.se  secondary  feeds  the  firinp 
electrode  of  the  SA-309. 

In  early  experiments,  the  illumi¬ 
nation  provided  by  the  0A5  upon  fir¬ 
inp  was  used  directly  to  illuminate 
the  counter  dials.  This  operation 
re<iuired  the  use  of  hiph-speed  film 
in  the  camera,  which  was  not  the 
peneral  practice.  The  type  SA-1309 
lamp  provided  a  solution  to  the 
problem  of  a  hiph-intensity  flash 
with  the  correct  spectral  distribu¬ 
tion  of  blue-white  lipht  to  obtain 
satisfactory  imapes  of  the  counter 
wheels  on  the  film  ordinarily  used. 

The  Bulova  Company,  which  has 
sponsored  the  development  of  the 
Phototimer  described  above,  is 
makinp  the  recordinp  .service  avail¬ 
able  to  various  major  track-meet 
events. 


100 


December,  1949  —  ELECTRONICS 


Sky-Wave  F-M  Receiver 


Multipath  reception,  generally  considered  more  troublesome  for  f-m  than  a-m.  is  explained 
and  a  receiver  capable  of  such  reception  described.  Simulated  cochannel  tests  indicate  that 
transatlantic  f-m  broadcasting  is  possible  with  a  150-kc  bandwidth 


By  L.  B.  ARGUIMBAU  and  J.  GRANLUND 

IP* purtment  of  Electrical  Engineeriyig^ 
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At  the  present  time  there  are 
,t\vo  main  technical  obstacles  to 
completely  reliable  transatlantic 
communication,  noise  and  multipath 
fadiiiK-  In  a  sense  these  ditiiculties 
are  merely  two  asjjects  of  the  same 
problem,  that  of  trying  to  receive 
a  desired  signal  in  the  presence  of 
unwanted  disturbances.  The  di.s- 
turbances  may  consist  of  atmos¬ 
pheric  noi.se,  signals  from  other 
transmitters  or  sijrnals  from  the 
desired  transmitter  that  arrive 
from  subsidiary  transmission  paths 
and  interfere  with  the  main  signal. 

A-M  Interference 

It  has  been  known  for  a  long  time 
that  with  amplitude  modulation  the 
signal-to-noise  ratio  is  not  essen¬ 
tially  modified  by  the  detection 
process.  Thus  if  we  wish  to  sup¬ 
press  interference  by  40  decibels  in 
the  output  of  a  receiver  we  must 
make  sure  that  there  is  a  similar 
difference  in  level  between  the 
radio-fre(iuency  signals.  In  the  case 
of  multipath  interference  the  situ¬ 
ation  is  not  quite  so  .serious  because 
in  practice  the  interference  from  a 
delayed  version  of  the  same  audio 
signal  is  not  usually  so  bother.some 
as  a  totally  new  signal.  However, 
when  the  desired  and  undesired  sig¬ 
nals  are  of  comparable  magnitude, 
the  envelope  distortion  becomes  in¬ 
tolerable. 

By  the  use  of  proper  frequenc.v- 
modulation  equipment  and  present 
standards  it  is  possible  to  reduce 
the  effect  of  interference  by  thirty- 
odd  decibels.  These  facts  might 

•  This  work  has  been  supported  in  part 
by  the  Signal  Corps,  the  Air  Materiel 
Command,  and  ONH. 
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lead  one  to  feel  that  frequency  mod¬ 
ulation  could  be  substituted  for 
amplitude  modulation  under  multi- 
path  conditions  with  great  advan¬ 
tage. 

Early  experiments'  ’  indicated 
that  the  contrary  is  true,  that  fre¬ 
quency  modulation  is  more  highly 
susceptible  to  multipath  interfer¬ 
ence  than  is  amplitude  modulation. 
The  results  were  very  bad  when  the 
signals  from  the  various  paths  be¬ 
came  of  comparable  magnitude. 

This  result  was  not  surprising 
because  it  has  usually  been  assumed 
that  the  advantages  of  frequency 
modulation  only  apply  when  the  sig¬ 
nal  exceeds  the  interference  by  a 
considerable  amount,  perhaps  by 
two  or  three  to  one.  This  idea  of  a 
threshold  perhaps  arose  from  the 
difficulties  of  computing  the  inter¬ 
ference  from  ratios  near  unity  and 
from  the  fact  that  with  heavy  inter¬ 
ference  receivers  depart  from  our 
idealized  notions  of  what  they 
should  do. 

In  the  case  of  multipath  trans¬ 
mission,  or  deep  selective  fading, 
the  desired  signal  and  the  interfer¬ 
ence  are  likely  to  be  of  comparable 


magnitude.  It  is  not  safe,  there¬ 
fore,  to  assume  a  two-  or  three-to- 
one  voltage  ratio. 

Average  vs.  Instantaneous  Frequency 

It  has  been  shown  by  the  writ- 
ers”'  *■  *  that  no  such  threshold  or 
necessity  for  difference  in  level  ac¬ 
tually  exists  if  a  receiver  is  care¬ 
fully  designed.  The  reasons  for  this 
can  be  summarized  brieffy.  If  two 
signals  of  constant  but  different 
frequency  and  of  nearly  eipial  am¬ 
plitude  are  superposed  their  sum 
has  an  average  frequency  which  is 
exactly  the  frequency  of  the  larger 
signal.  However,  the  instantaneous 
frequency  varies  widely.  Host  of 
the  time  the  frequency  is  very 
nearly  the  average  frequency  of  the 
two  signals.  However,  when  the 
two  signals  are  near  phase  opposi¬ 
tion  the  phase  of  their  sum  jumps 
b.v  approximately  180  degrees  in  a 
very  short  time  interval.  This  gives 
rise  to  a  fretiuency  spike  or  im¬ 
pulse.  The  nature  of  the  frequency 
variations  has  been  studied  care¬ 
fully  by  several  writers.’  *  "  If 
two  signals  of  fre<iuencie3  /,  and  /, 
differ  in  amplitude  by  a  small  frac- 


tion,  1— a,  then  the  instantaneous 
frequency  may  vary  over  a  band¬ 
width  of  approximately  2  (^l  ~ 

For  example,  if  the  two  signals  dif¬ 
fer  in  frequency  by  150  kilocycles 
and  in  amplitude  by  5  percent  a 
band  of  around  6  megacycles  may 
be  covered. 

Of  course  the  frequency  spectrum 
of  two  superposed  signals  is  merely 
the  sum  of  the  spectra  of  the  two 
signals  and  is  not  widened  by  linear 
superposition.  However,  the  ampli¬ 
tude  of  the  combined  signal  varies 
from  the  sum  of  the  two  amplitudes 
to  the  difference.  Our  5-percent  ex¬ 
ample  corresponds  to  an  amplitude 
variation  of  39  to  1.  If  this  ampli¬ 
tude  variation  is  removed  the  re¬ 
sultant  constant-amplitude  signal 
has  a  spectrum  corresponding  to  the 
variation  of  instantaneous  fre¬ 
quency  and  in  our  numerical  case 
covers  at  least  a  six-megacycle  band. 

In  order  to  receive  a  desired  sig¬ 
nal  in  the  presence  of  deep  fading 
or  interference  we  may  make  a  re¬ 
ceiver  that  gives  a  rectified  output 
which  varies  linearly  with  fre¬ 
quency  over  the  widened  band  re¬ 
gardless  of  input  amplitude.  This 


should  be  followed  by  a  de-empha¬ 
sis  circuit  and  a  filter  arranged  to 
remove  the  ultrasonic  components 
generated  by  the  interference. 

The  Receiver 

In  order  to  illustrate  the  princi¬ 
ples  involved  it  may  be  useful  to 
describe  the  special  features  of  a 
receiver  designed  to  separate  a  sig¬ 
nal  and  noise  differing  by  only  a 
half  decibel  (5  percent  in  voltage). 
In  order  to  give  a  very  good  check 
on  the  theory,  the  receiver  design 
has  been  kept  ultraconservative.  No 
effort  has  been  made  to  use  one 
vacuum  tube  where  three  will  work 
as  well.  The  receiver  was  built  in 
10-centimeter  waveguide,  not  be¬ 
cause  this  was  necessary  but  be¬ 
cause  it  eliminated  shielding  prob¬ 
lems.  The  general  .scheme  of  the 
receiver  is  indicated  in  Fig.  1. 

There  is  little  unconventional  in 
the  early  portions  up  to  the  limiter. 
This  part  must  supply  a  signal  of 
fair  peak  amplitude  to  the  limiter. 
Furthermore  it  must  have  adequate 
selectivity  but  must  have  a  very 
nearly  constant  response  over  its 
150-kilocycle  pass  band.  This  re¬ 
quirement  prevents  the  relative 


amplitudes  of  the  signal  and  inter¬ 
ference  from  changing  while  their 
frequencies  vary.  Failure  to  "use 
due  care  at  this  point  may  cause 
the  signal  and  interference  to  inter¬ 
change  during  the  audio  cycle.  In 
the  particular  receiver  under  dis¬ 
cussion  the  response  was  kept 
within  one  percent  over  this  range. 

The  limiter  section  consists  of 
four  stages,  one  of  which  is  shown 
in  Fig.  2.  It  is  capable  of  removing 
the  39-to-l  variations  in  amplitude 
corresponding  to  the  5-percent  mar¬ 
gin  even  when  these  occur  at  a  150- 
kilotycle  rate.  In  fact,  such  ampli¬ 
tude  variations  are  reduced  to 
something  like  one  percent,  a  total 
70-decibel  reduction  of  amplitude 
variations.  The  limiter  has  a  flat 
response  over  a  bandwidth  of  6 
megacycles  centered  at  13. 

The  di.scriminator  circuit  is 
shown  in  Fig.  3.  This  rather  un¬ 
conventional  arrangement  was  used 
in  preference  to  the  more  usual 
Foster-Seeley  circuit.  Its  chief  rela¬ 
tive  advantage  is  that  it  is  much 
less  subject  to  diagonal  clipping  by 
the  detectors.  The  single  radio- 
frecjiiency  bypass  capa'-itor,  C,  is 
alternately  charged  and  discharged 
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FIG.  1  Block  diagram  of  long-distance  i-m  receiver  showing  the  main  circuit  elements 
and  bandwidths  required 


FIG.  3 — Discriminator  with  no  resistors 
in  active  circuits 


FIG.  2 — Representative  limiter  stage.  There  are  four  similar  stages  used  in  the  FIG.  4- -Interference  as  a  function  of 
prototype  receiver  to  reduce  amplitude  variations  troiumitter  deviation 
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by  the  crystal  diodes  as  they  take 
turns  in  conducting.  The  rates  of 
charging  and  discharging  the  ca¬ 
pacitor  are  alike.  It  must  be  remem¬ 
bered  that  diagonal  clipping  is  a 
serious  problem  in  the  present  re¬ 
ceiver,  since  its  output  must  follow 
faithfully  the  extremely  rapid  fluc¬ 
tuations  of  instantaneous  fre¬ 
quency. 

It  will  be  noticed  that  no  resistors 
are  indicated  in  the  active  part  of 
the  detector  circuit,  either  in  the 
two  tank  circuits  or  shunting  the 
bypass  capacitor,  C.  Under  these 
loss-free  conditions  the  output 
varies  linearly  with  freijuency  be¬ 
tween  /,  and  f.,  the  resonant  fre¬ 
quencies  of  the  two  tank  circuits. 
The  alignment  procedure  consists 
simply  of  tuning  the  two  tuned  cir¬ 
cuits  so  that  /,  —  ft  is  the  desired 
bandwidth,  and  is  the 

desired  center  frequency. 

A  necessary  condition  for  proper 
operation  is  that  both  diodes  con¬ 
duct  during  each  radio-frequency 
cycle.  If  this  condition  is  fulfllled. 
the  output  at  a  particular  frequency 
is  proportional  to  the  bias  (6  volts 
in  this  circuit).  The  output  is  not 
proportional  to  the  instantaneous 
signal  amplitude.  Thus  it  is  seen 
that  a  limiter  stage  is  incorporated 
in  the  di.scriminator. 

RMS  Interference 

In  the  foregoing  paragraphs  we 
have  indicated  that  with  an  ideal 
receiver,  interference  can  be  kept 
very  small.  It  is  not  difficult  to  show 
that  the  signal-to-noise  ratio  at  the 
output  of  the  receiver  is  increased 
relative  to  that  at  the  input  by  a 
factor  very  roughly  equal  to  the 
ratio  of  peak  frequency  deviation 
to  de-emphasis  frequency,  as  long 
as  the  signal  is  greater  than  the 
interference. 

A  somewhat  more  careful  analy¬ 
sis  gives  the  results  shown  in  Fig. 
4.  These  curves  were  computed  for 
the  case  in  which  a  sinusoidally 
modulated  signal  is  interfering 
with  an  unmodulated  signal.  The 
abscissas  show  the  peak  deviation 
of  the  interfering  signal  and  the 
ordinates  show  the  equivalent  peak 
frequency  deviation  of  the  resultant 
root-mean-square  interference.  No¬ 
tice  that  the  largest  interference  is 
about  2  kc,  a  value  which  should 
be  compared  with  the  peak  swing  of 


FIG.  5 — Simulated  transatlantic  reception  showing  unliltered  (above)  and  iiltered 
(below)  signals  with  input  noise-to  signal  ratio  0.9  (leit)  and  l.I  (right) 


75  kc.  .Notice  that  the  ratio  corre¬ 
sponds  to  a  suppression  of  36-to-l 
or  about  31  decibels. 

Although  the.se  results  were  com¬ 
puted  for  cochannel  interference 
with  only  the  interference  motlu- 
lated,  they  are  directly  applicable 
to  multipath  conditions  provided 
the  ah.scissas  are  found  by  multiply¬ 
ing  the  peak  signal  deviation  by 
twice  the  sine  of  half  the  audio  de¬ 
lay  angle  between  the  paths.  In  the 
worst  case  this  means  that  the  ab¬ 
scissas  are  doubled  without  change 
in  the  ordinates. 

In  order  to  simulate  a  transatlan¬ 
tic  link  an  ultrasonic  mercury  de¬ 
lay  line"  corresponding  to  about  100 
miles  of  space  or  a  half  millisecond 
was  paralleled  with  a  capacitive  at¬ 
tenuator.  When  it  was  tried  out 
with  amplitude-modulated  signals 
the  combination  gave  the  selective 
fading  that  is  .so  characteristic  of 
transatlantic  reception. 

Under  frequency-modulation  con¬ 
ditions  the  results  given  by  Fig.  4 
checked  fairly  closely.  Listening 
tests  showed  that  reception  compa¬ 
rable  to  local  broadcast  ([uality  is 
possible  as  long  as  the  level  differ¬ 
ence  between  the  paths  is  less  than 
a  half  decibel.  The  chief  interfer¬ 
ence  observable  is  a  relatively  high- 
pitched  swishing  noise,  the  audible 
residue  of  the  frequency  spikes. 

When  more  than  two  paths  are 
present  the  results  are  similar  un¬ 
less  the  peak  value  of  the  interfer¬ 
ence  exceeds  the  strongest  path. 
F^ven  in  this  case  the  resultant  in¬ 
terference  is  not  very  bad  unless  the 
total  interference  exceeds  the  larg¬ 
est  signal  by  something  like  fifty 


percent.  A  small  excess  is  tolerable. 

Although  the  receiver  was  pri¬ 
marily  designed  to  suppress  selec¬ 
tive  fading  it  is  of  course  applicable 
to  the  common-channel  conditions 
of  interference  between  two  differ¬ 
ent  stations.  Figure  5  shows  the 
output  of  the  receiver  during  such 
a  test,  before  and  after  passing  the 
detected  output  through  the  de¬ 
emphasis  and  filter  circuits. 

The  results  described  indicate 
that  technically  it  .should  be  possible 
to  establish  a  high-fidelity  trans¬ 
atlantic  link  for  relaying  speech  and 
music  with  a  freedom  from  inter¬ 
ference  comparable  to  that  associ¬ 
ated  with  local  reception.  The 
question  of  the  desirability  of  doing 
this  depends  upon  whether  or  not 
the  150-kc  channel  width  can  be 
spared  in  the  short-wave  band. 
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Arc-Back  Indicator 

(Current  supplied  to  transmitting  tubes  passes  through  a  toroidal  eoil.  Vi  hen  an  arc 
hack  occurs,  the  current  flow  in  the  reverse  direction  generates  a  voltage  in  the  coil 
which  triggers  a  thyratron  that  extinguishes  a  neon  panel  lamp 


T 


IN  THE  OPERATION  of  hiKh-power 
rectifiers,  one  type  of  failure 
which  is  particularly  exasperating 
to  the  operating  engineer  is  arc- 
back. 

Since  this  failure  cannot  usually 
be  located  by  metering  or  by  obser¬ 
vation,  the  engineer  is  never  certain 
that  the  tube  which  is  replaced  in 
an  effort  to  correct  the  trouble  is 
the  one  which  is  failing. 

Many  devices  are  available  to  in¬ 
dicate  the  passage  of  inverse  cur¬ 
rent  through  each  tube  but,  until 
recently,  none  has  been  found  to  in¬ 
dicate  only  the  failing  tube.  This  is 
explained  by  the  fact  that,  when  an 
arc-back  occurs  in  a  rectifier  tube, 
the  overload  on  other  tubes  in  the 
rectifier  may  cause  them  to  pass  in¬ 
verse  current  thereby  resulting  in 
the  indication  of  such  current  in 
several  tubes  simultaneously.  The 
e(iuipment  to  be  de.scribed  herein 
does  not  have  this  fault  inasmuch 
as  it  will  indicate  only  the  first 
tube  to  pass  inverse  current. 

A  schematic  diagram  of  the  in¬ 
strument  is  shown  in  Fig.  1.  This 


Toroidal  coupling  coil  mounted  on  a 
rectifier  but 


diagram  shows  only  the  first  two 
and  last  stages  of  the  unit  but  it  is 
normally  supplied  with  six  identical 
stages.  The  dashed  lines  on  the 
schematic  indicate  the  two  major 
assemblies  of  the  arc-back  indi¬ 
cator,  the  upper  blwk  containing 
the  electronic  assembly  and  the 
lower  block  the  indicator.  A  third 
as.sembly  consists  of  the  toroidal 
coupling  coils. 

System  Components 

The  electronic  assembly  is  hou.^ed 
in  an  aluminum  cabinet  which  is 
suitable  for  mounting  in  any  posi¬ 
tion.  The  indicating  unit  mounts 
an  indicating  lamp  for  each  posi¬ 
tion,  a  test  switch  for  each  circuit 
and  a  reset  switch.  The  coupling 
coil  is  toroidal  in  shape  and  de¬ 
signed  to  be  mounted  over  the  exist¬ 
ing  bus  structure  in  a  rectifier. 
This  is  the  only  component  to  be 
mounted  in  the  rectifier  unit,  and 
modification  of  the  rectifier  circuit 
is  not  required. 

The  electronic  circuit  for  each 
stage  is  identical  and  comprises  a 


type  21)21  thyratron,  l'„  a  type 
N'E-2  gas  discharge  tube,  I';,,  an 
input  divider  consisting  of  resist¬ 
ors  R.  and  R„  and  an  r-f  filter  con¬ 
sisting  of  resistor  R,  and  capacitor 
C .  The  cathodes  of  all  stages  are 
connected  together  and  return  to 
ground  through  the  re.set  switch,  S,, 
and  resistor  R^  I’ositive  potential 
is  applied  to  the  cathodes  through 
resistor  Rt  which  maintains  an  ini¬ 
tial  bias  so  that  the  thyratrons  are 
normally  non-conducting. 

When  a  positive  pulse  of  sufiicient 
amplitude  is  applied  to  the  input 
circuit  of  any  thyratron  by  its 
associated  coupling  coil,  the  thyra¬ 
tron  is  triggered  and  conducts  cur¬ 
rent.  The  thyratron  current,  pass¬ 
ing  through  resistor  R„  increases 
the  bias  on  all  the  tubes  so  that  a 
similar  input  voltage  applied  to  any 
other  tube  will  not  be  of  sufficient 
magnitude  to  trigger  the  asswiated 
thyratron. 

The  voltage  limiter,  V’^,  assures 
that  the  blocking  bias  cannot  be  ex¬ 
ceeded  irrespective  of  the  magni¬ 
tude  or  direction  of  the  current 


Chassis  oi  the  electronic  assembly  holds  the  power  supply  and  six  thyratrons  that  are 
connected  to  the  toroidal  coils 
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llowing  through  the  bus  in  the 
center  of  the  coupling  coil  and 
thereby  prevents  indication  of  sym¬ 
pathetic  arc-back  in  other  tubes  of 
the  rectifier.  The  operation  of  the 
type  thyratron  u.sed  is  of  sufficiently 
high  speed  compared  to  the  time 
separation  of  pulses  from  other 
tubes  passing  inverse  current  to 
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tube  to  arc-back. 

The  indicating  circuit  comprises 
resistors  R,„  R...  and  R.,  and  pilot 
lamp  r,.  Under  initial  conditions, 
the  plate  supply  voltage  is  applied 
through  resistor  R^  to  the  voltage 
divider  consisting  of  resistors  R., 
and  R  .  These  resistors  permit  the 
pilot  lamp  to  be  illuminated  when 
the  associated  thyratron  is  non-con¬ 
ducting.  When  the  thyratron  is 
triggered,  the  current  passing 
through  resistor  R^  decreases  the 
voltage  applied  to  the  pilot  lamp  and 
it  is  extinguished,  thereby  indicat¬ 
ing  the  as.s<K-iated  thyratron  is  con¬ 
ducting. 

The  coupling  coil.  T.,  has  many 
turns  of  wire  around  a  core  of  high- 
permeability  transformer  alloy.  Its 
core  is  saturated  by  current  from 
the  plate  supply  passing  through 
the  coil,  resistor  R,.  and  test  switch 
S ,  to  ground.  Capacitor  C,  con¬ 
nects  the  coupling  coil  to  the  voltage 
limiter  and  the  input  circuit  of  the 
associated  thyratron.  The  coupling 
coil  operates  on  the  principle 
that  unidirectional  current  passing 
through  the  bus  in  the  center  of  the 
toroid,  when  properly  poled,  will  act 
to  increase  the  saturation  and,  be- 
cau.se  of  the  magnetic  properties  of 
the  core,  will  fail  to  generate  any 
voltage  in  the  coil. 

Current  passing  in  the  reverse 
direction,  however,  will  act  to  de¬ 
crease  the  saturation  and,  when  the 
effects  of  the  two  currents  are  such 


FIG.  1 — Circuit  oi  th«  ilrit  two  and  laat  stages  oi  the  electronic  unit  and  indicator 
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Panel  lamps  and  test  switches  are  on  the  indicating  unit 


that  the  saturation  approaches  zero, 
a  voltage  is  generated  in  the  coupl¬ 
ing  coil.  This  voltage  is  used  to 
trigger  the  as.sociated  thyratron. 

The  test  switch,  S.,  is  a  normally 
closed,  momentarily  operated  switch 
which  is  used  to  open  the  circuit 
carrying  the  saturation  current 
through  the  coupling  coil.  The  sud¬ 
den  ces.sation  of  current  resulting 
from  operation  of  the  test  switch 
causes  the  magnetic  field  in  the 
coupling  coil  to  collapse  thereby 
generating  an  induced  voltage 
which  is  applied  to  the  thyratron  as 
an  ecpiivalent  to  an  arc-back  signal. 
Operation  of  this  switch  tests  the 
coupling  coil  circuit  establishing 
that  current  is  flowing  and  shows 
that  the  thyratron  and  associated 
indicating  lamp  are  functioning 
normally. 


The  reset  switch,  S-,  is  a  normally 
closed,  momentarily  operated  switch 
which  is  u.sed  to  open  the  cathode 
circuit  of  the  thyratrons.  When 
operated,  it  opens  this  circuit 
thereby  stopping  the  flow  of  current 
through  any  conducting  thyratron. 
When  released  the  circuit  is  re¬ 
stored  but,  as  the  thyratrons  are 
now  nonconducting,  the  circuits  are 
ready  to  indicate  the  reception  of 
another  signal. 

The  use  of  an  arc-back  indicator 
results  in  the  saving  of  “down” 
time  in  the  event  of  this  type  of 
trouble  as  it  permits  instant  loca¬ 
tion  of  the  defective  tube.  Replace¬ 
ment  of  a  good  tube,  erroneously  be¬ 
lieved  to  be  the  source  of  arc-back 
failure,  is  eliminated,  permitting 
the  operation  of  rectifier  tubes  to 
the  end  of  their  u.seful  life. 
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200-MC  Traveling- Wave 

An  aperiodic  traveling-wave  amplifier  with  a  bandwidth  from  10  kc  to  200  me  uses 
standard  pentodes,  six  per  stage,  and  provides  a  gain  of  10  dh.  Stages  may  he  cascaded 
where  greater  gains  are  required.  Uses  Percival  delay-line  coupling,  or  distrihiitioii 
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The  connectioat  to  the  delay  line  are  visible  In  the  above  photograph 


The  chain  amplifier  represents 
a  high-frequency  circuit  using 
an  additive  principle  which  circum¬ 
vents  the  limits  restricting  single¬ 
tube  wide-band  amplifiers  which 
have  been  described  by  Wheeler  and 
others.  Figure  1  presents  a  sche¬ 
matic  comparison  of  the  classes  of 
circuits  normally  used  for  high-fre¬ 
quency  amplifiers,  and  the  further 
development  into  a  full  chain.  For 
purposes  of  comparison,  only  the 
interstage  coupling  networks  are 
shown.  Figure  2  shows  the  experi¬ 
mental  circuit  and  response  of  an 
early  form  of  such  an  amplifier. 

The  circuit  utilizes  a  chain  of 
vacuum  tubes,  the  grids  of  which 
are  connected  to  the  various  nodes 
of  one  delay  line  and  the  plates  of 
the  tubes  to  the  corresponding 
nodes  of  a  second  line  of  similar 
time  delay.  These  lines  can  be 
lumped-constant  low-pass  filters, 
having  series  inductances  separat¬ 
ing  the  shunt  capacitances  which 
include  those  of  the  tube  elec¬ 
trodes  and  wiring.  Traveling 
waves  impressed  on  the  grid 
line  at  one  end  of  the  chain 
emerge  at  the  opposite  end  of  the 
chain  on  the  plate  line,  amplified  by 


the  tubes  which  es.sentially  operate 
in  parallel.  Stages  are  cascaded  by 
connecting  to  the  plate  line  of  the 
first  chain  the  matched  grid  line  of 
another  amplifier  chain  through  ap¬ 
propriate  coupling  networks. 

Primarily  the  improved  perform¬ 
ance  of  the  Percival  circuit  is  due  to 
the  separation  of  the  interelectrode 
capacitances  of  adjacent  tubes. 
Thus,  the  impedances  and  limiting 
frequencies  of  the  delay  lines  are 
a  function  of  the  electrode  and 
stray  capacitances  of  only  one  tube. 

The  overall  transconductance  is 
determined  by  the  additive  effect 
of  the  transconductances  of  all  the 
tubes  in  the  chain,  because  their 
plates  are  conductively  connected 
together  in  the  load  circuit.  Thus 
we  obtain  the  paradoxical  result  of 
added  transconductances  and  sep¬ 
arated  tube  capacitances. 

Traveling-Wave  Tube  Comparison 

The  traveling-wave  or  helix  tube 
of  Kompfner  and  its  later  develop¬ 
ment  by  Pierce,  Field  and  others  is 
much  more  recent  than  the  chain 
circuit.  Its  operating  principles 
are  quite  different  from  those  of  the 
pentodes  used  in  the  chain  ampli¬ 
fiers,  being  more  analogous  to  the 
operation  of  a  klystron.  Basically, 
the  traveling-wave  tube  is  char¬ 


acterized  by  a  completely  distrib¬ 
uted  helix  coaxial  with  an  electron 
beam.  Electromagnetic  waves 
traveling  on  the  helix  from  the 
cathode  end  toward  the  collector 
(  Fig.  3)  continuously  interact  with 
the  electron  beam  and  travel  down 
the  tube  with  approximately  the 
.same  velocity  as  the  electrons. 

In  the  simpler  forms  of  these 
tubes  the  amplified  wave  is  taken 
off  from  the  output  end  of  the  helix. 
This  contrasts  markedly  with  the 
chain  amplifier  which  consists  of  a 
number  of  pentodes  linking  two 
lumped-constant  delay  lines.  Here 
the  electrons  flow  from  the  grid  line 
to  the  plate  line  within  each  tube. 
They  only  flow  down  the  plate  line 
after  leaving  the  tubes. 

These  differences  of  operation  re¬ 
sult  in  considerable  differences  of 
characteristic.  The  standard  tubes 
of  the  Percival  chain  circuit  are 
used  with  a  conventional  power 
supply  of  several  hundred  volts.  The 
Kompfner  helix-type  traveling-wave 
tube  is  commonly  operated  at  sev¬ 
eral  thousand  volts. 

The  fact  that  several  wave 
lengths  of  a  high-frequency  wave 
on  the  helix  are  necessary  to  ensure 
proper  space  charge  bunching  and 
wave  amplification  means  that 
such  a  tube  will  operate  at  high 
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Chain  Amplifier 


Th*  chain  amplUier  coniUtt  of  a  loriot  of  pentodes,  the  grids  of  which  are  con¬ 
nected  to  the  Tarious  nodes  of  one  delay  line  and  the  plates  connected  to  cor¬ 
responding  nodes  of  o  slmilor  delay  line.  The  two  delay  line#  are  elsible  in  the 
photograph 


frequencies,  usually  several  hun¬ 
dred  or  thousand  megacycles.  In 
fact,  no  lonyitudinal-velocity-modu- 
lated  tul)e  will  operate  at  very  low 
frequencies.  F' urthermore,  the  con- 
ductively  common  input  and  output 
circuit  of  the  helix  tube  would  only 
lead  to  repeneration  at  low  fre¬ 
quencies.  In  addition,  the  require¬ 
ment  of  a  definite  constant  electron 
beam  velocity  makes  the  tube  quite 
critical  in  repard  to  beam  voltape. 

On  the  other  hand,  the  chain 
amplifier  circuit,  with  proper  cou- 
plinp  networks,  can  perform  at  low- 
frequencies  and,  in  principal,  at  d-c. 
The  plate  and  prid  circuits,  al- 
thouph  delay  lines,  are  physically 
separate  from  each  other  and 
should  have  no  couplinp  other  than 
that  provided  by  the  electron 
streams  of  the  many  tubes.  Thus, 
althouph  the  upper  freciuency  limit 
of  the  chain,  as  limited  by  most 
pentodes,  is  near  300  mepacycles, 
this  bandwidth  represents  many 
decades  of  the  spectrum.  On  the 
other  hand,  a  bandwidth  of  1,000 
mepacycles  at  3,000  mepacycles,  a 
representative  travelinp-wave  tube 
operatinp  point,  is  not  even  one 
octave  of  relative  bandwidth. 

In  order  to  calculate  the  perform¬ 
ance  of  a  chain  amplifier  we  must 
first  examine  its  operation  in  more 


detail.  The  plate  current  of  each 
tube  divides,  one  half  traveling 
forward  and  the  other  half  back¬ 
ward  alonp  the  anode  line  to  its 
termination  or  load.  Consequently, 
at  the  output  end  of  the  plate  line, 
F’ip.  4,  the  currents  traveling  for¬ 
ward  from  all  the  anodes  will  add, 
provided  that  their  phases  are  syn¬ 
chronous.  This  condition  is  achieved 
with  lines  having  equal  delays. 


The  parallel  operation  of  the 
tubes  is  most  easily  visualized  by 
noting  that  the  contributions  to  the 
output  from  all  tubes  have  traveled, 
either  on  the  grid  or  on  the  plate 
line,  through  the  same  number  of 
delay-line  sections.  The  currents 
traveling  backward  on  the  plate  line 
are,  except  at  the  lowest  and  high¬ 
est  frequencies,  out  of  phase  with 
each  other  and  nearly  cancel.  They 
are  absorbed  by  the  plate  resistor 
which  should  be  chosen  to  prevent 
reflections.  This  also  applies  to  the 
grid  terminating  resistor. 

Operation  and  Design 

Figure  5  lists  the  theoretical  and 
design  equations  which  can  be  de¬ 
rived  from  a  combination  of  w’ell- 
known  tube  and  delay-line  formulas. 
Fur  a  simple  line  all  the  standard 
delay-line  design  equations  are  ap¬ 
plicable.  Two  important  design 
factors  should  be  considered.  The 
first  is  optimum  gain  per  chain. 
Cascading  of  stages  with  pains  less 
than  unity  is  useless.  However,  in 
stapes  with  large  gains  additive 
connections  of  tubes  increase  the 
pain  more  .slowly  than  multiplica¬ 
tive  connections. 

‘  The  optimum  balance  occurs 
when  enough  tubes  are  added  to  a 
chain  to  achieve  a  gain  of  E  =  2.718 
(8.7  db)  and  then  such  chains  are 
cascaded.  Such  a  design  is  most 
economical  of  tubes.  As  a  gain  of 


FIG.  1 — Schematic  comparieon  of  leveral  ciiculti  normally  used  for  hiqh-freguency 
ampliiieri  and  the  further  development  into  a  full  chain  amplifier 
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FIG.  3 — The  chain  amplUier.  which 
it  not  to  be  confuted  with  the  travelinq- 
wave  tube 
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FIG.  4 — The  plate  current  of  each  tube 
of  a  chain  amplifier  diTidet.  one  half 
traTelinq  forward,  and  addinq  with 
that  of  other  tubet.  ond  the  other  half 
trovelinq  backwardt  and  cancelinq 
with  bockward  currentt  from  other  tubet 


FIG.  2 — Experimental  full  chain  circuit  uted  to  check  detiqn  equationt.  One  half 
of  a  puth-pull  omplifier  circuit  it  thown.  The  qroph  thowt  the  qain  of  the  delay- 
line-coupled  traTelinq-wave  amplifier.  The  improvement  obtained  throuqh  the 
ute  of  m-derived  terminatinq  tectiont  over  a  conttant-couplinq  termination  it  obviout 


inductance  coupling  between  adja-  coupling  is  achieved  between  adja¬ 
cent  sections.  This  is  illustrated  cent  .sections  of  the  line.  This  has 
in  Fig.  7.  The  continuous  coil,  as  the  beneficial  effect  of  a  more  linear 
illustrated  in  the  photograph,  is  the  phase  response, 
simplest  from  a  mechanical  view-  .A  more  elaborate  configuration 
point.  Furthermore,  owing  to  the  is  the  bridged-tee  or  all-pass  line, 
construction,  a  large  coefficient  of  This  combination  of  mutuai-induc- 


E  is  nearly  10  db,  this  value  was 
used  in  the  design  of  a  commercial 
amplifier  circuit  (Fig.  6). 

Secondly,  the  adver.se  effects  on 
the  frequency  response  of  both  the 
back  wave  of  the  amplifier  and  the 
standing  waves  on  the  lines  must  be 
avoided  by  matching  the  delay  lines 
to  their  terminating  resistors.  This 
retjuired  the  use  of  m-derived 
terminating  sections. 

Linear  phase  and  impedance 
characteristics  are  two  other  im¬ 
portant  considerations  in  chain 
amplifier  design.  Mutual  induct¬ 
ance  between  adjacent  sections  of 
the  delay-line  coils  improves  the.se 
characteristics  considerably.  Equal¬ 
ity  of  both  the  impedance  and  the 
delay  of  the  grid  and  plate  lines  is 
achieved  by  padding  the  i)late  cir¬ 
cuits  with  small  capacitors. 
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Practical  Considerations 

In  the  actual  design  and  construc¬ 
tion  of  a  chain  amplifier  the  first 
consideration  is  the  type  of  delay 
line  to  be  used.  The  low-pass  filter 
with  separate  coils  can  be  consider¬ 
ably  improved  by  using  mutual- 


Bond  W  dfh  t  •  /  20  C  per  tube  t.t>ng 

6  AK5  lubes.  C  01  >i*ec  deioy  per  efoge, 
ond  40*  me  bond«idth  per  lube 


-Theoretical  and  design  equations  derived  from  a  combination  of  well- 
known  tube  and  delay  line  formulas 
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tance  coupled  coils  and  bridginK 
capacitors  has  the  advantattes  of 
constant  impedance  and  trood  delay 
response.  These  are  characteristic 
of  the  lattice-type  filter  from  which 
this  configuration  is  derived. 

As  mentioned  previously,  the  de¬ 
lay  lines  are  critical  as  to  termi- 
natinK  impedances.  The  imped¬ 
ance  of  a  low-pass  filter  or  a  con¬ 
tinuous-coil  type  of  line  changes 
with  fre<[uency,  and  .so  matching 
.sections  are  required  to  match  the 
load  resistors.  A  mismatch  results 
in  standing  waves,  the  amplitudes 
of  which  are  proportional  to  the 
products  of  the  reHecti<in  coeffi¬ 
cients  from  the  two  ends  of  the  mis¬ 
matched  lines.  In  the  case  of  the 
lines  shovs-n  in  Fig.  2  and  fi,  match¬ 
ing  half-.sections  have  been  u.sed  for 
terminations.  The  variable  capaci¬ 
tors  at  the  ends  of  the  section  pro¬ 
vide  .some  adjustment  for  stray 
capacitance,  as  well  as  for  the  con¬ 
necting  capacitance  at  the  input  and 
output  coa.xial  cable  connectors. 

Kquality  of  impedance  of  the  two 
lines  may  be  achieved  by  adding  a 
small  capacitance  at  each  section  of 
the  plate  delay  line.  This  also  has 
the  effect  of  ecpializing  the  delay 
in  the  plate  and  grid  lines  although 
it  produces  a  slight  reduction  of 
voltage  gain.  The  etpiality  of  line 
impedances  also  facilitates  the 
matching  of  the  plate  line  to  the 
grid  line  of  a  following  chain  or 
stage  when  two  are  ca.scaded. 

Some  low-pass  compensation  is 


desirable  if  an  extended  low-fre¬ 
quency  response  is  required.  This 
can  be  achieved  by  placing  a  com¬ 
pensating  capacitor  in  .series  with 
the  resistor  terminating  the  grid 
line.  With  careful  choice  of  com¬ 
ponents  the  amplifier  shown  in  Fig. 
6  can  have  a  cutoff  as  low  as  10  kc. 

Of  considerable  importance  in  the 
practical  construction  of  all  very- 
wide-band  amplifiers  is  the  shield¬ 
ing  between  adjacent  components 
of  the  grid  and  plate  circuits.  Simi¬ 
larly,  it  is  important  that  there  is 
no  coupling  between  stages  due  to 
common  ground  currents. 

High-Frequency  Limitation 

The  ultimate  high-fre(iuency 
limit  of  the  chain  amplifier  is  .set  by 
the  large  grid  input  admittance  of 
most  tul>es  at  high  freiiuencies.  At 
200  megacycles  the  input  conduct¬ 
ance  of  a  6.-\K5  pentode  is  in  the 
neighborhood  of  2,000  ohms.  Thus, 
a  chain  of  such  tubes  introduces 


FIG.  7- -Steps  in  the  development  of 
the  best  type  of  delay  line  to  use  in  a 
chain  amplifier 


considerable  damping  into  the  grid 
delay  line  at  the  highest  fre¬ 
quencies.  Some  reduction  of  grid 
loading  is  possible  by  controlling 
the  screen  lead  inductances.  For 
further  extension  of  the  frequency 
range,  tubes  should  be  used  in 
which  the  cathode  inductance  does 
not  cau.se  such  large  grid  loading. 
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Coiona-Tube  Regulators 


Xaval  Research  Laboratory, 
Washington,  D.  C. 


For  stabilization  of  d-c  voltages 
appreciably  higher  than  the 
150-volt  limit  of  conventional  volt¬ 
age-regulator  tubes,  new  corona- 
discharge  tubes  employing  coaxial 
cylinders  in  an  atmosphere  of  hy¬ 
drogen,  nitrogen,  or  dry  air  have 
been  developed  at  the  Naval  Re¬ 
search  Laboratory'.  For  voltages 
up  to  10,000  volts  the  tubes  need  be 
no  larger  than  ordinary  receiving 
tubes  and  can  be  equally  rugged  in 
construction.  Larger  sizes  enable 
regulation  of  voltages  of  the 
order  of  40  kv  or  higher.  Current 
available  is  of  the  order  of  1  ma,  so 
that  the  tubes  may  be  used  with 
power  supplies  for  G-M  tubes, 
photomultipliers,  television  picture 


HOUSEKEEPER  SEAL 


Ruqged  corona-requlator  tuba  baainq  lO-cm-Ionq  coppgr  calhoda.  With  hydroqan. 
pretiuta  may  be  lalected  to  give  any  itartinq  Toltaqa  between  360  and  9.000  Tolt*. 
No  aging  U  obserred  when  tubee  are  properly  cleaned  and  outgossad 


about  1  megohm  for  hydrogen-filled 
tubes. 

If  a  resistance  is  included  in 
series  with  the.  tube  and  voltage 
supply,  as  in  Fig.  IB,  the  corona- 
di.scharge  tube  behaves  like  a  volt¬ 
age  stabilizer. 

With  a  series  resistance  of  lOtt 
megohms,  a  stabilization  ratio  (ra¬ 
tio  of  the  change  in  voltage  across 
the  corona  discharge  to  the  change 
in  applied  voltage)  of  about  one  per¬ 
cent  can  be  obtained.  The  regulation 
can  be  improved  by  increasing  R.. 

Figure  IC  shows  the  stabilization 
obtained  with  a  particular  tube  foi' 
various  values  of  R...  But  there  are 
disadvantages  to  making  Rj  very 
large.  For  a  given  load  resistance 
R,.,  a  large  overvoltage  is  required 
to  fire  the  tube  if  R,  is  large  com¬ 
pared  to  Rl-  By  the  proper  choice 
of  tube  dimensions,  however,  the 
corona  resistance  can  easily  be  re¬ 
duced  to  100,000  ohms  or  less,  with 
a  corresponding  reduction  in  the  re- 
(piired  size  of  R^. 

Choice  of  Gos 

Corona-regulator  tubes  for  oper¬ 
ation  in  the  low-voltage  range,  down 
to  about  250  volts,  must  be  filled 
with  a  major  proportion  of  helium. 
At  the  lower  voltages,  and  corres¬ 
pondingly  lower  pressures,  the  cor¬ 
ona-discharge  region  in  pure  helium 
is  contracted  to  the  extent  that  the 
transition  to  glow  di.scharge  takes 
place  at  a  small  over-voltage. 


tubes  and  similar  devices  needing 
high-voltage  low-current  power. 

Several  of  the  new  tubes  may  be 
used  in  series  for  stabilizing 
even  greater  voltages.  If  higher 
currents  are  required,  the  tube  may 
be  used  as  a  reference  potential  for 
the  simplest  type  of  electronic  regu¬ 
lator,  such  as  a  single-tube  degen¬ 
erative  triode  circuit.  This  method 
can  provide  over-all  stabilization 
sufficient  for  x-ray  and  electron-dif¬ 
fraction  instruments  and  electron 
microscopes. 

Operating  Principle 

The  starting  voltage  of  the 
corona  discharge  in  a  tube  compris¬ 
ing  two  coaxial  cylinders  and  filled 
with  a  monatomic  or  diatomic  gas 
is  quite  sharply  defined. 

If  the  voltage  supply  is  connected 
directly  across  the  electrodes  with¬ 
out  including  a  series  quenching 
resistor,  a  corona  characteristic 
similar  to  Fig.  l.'X  is  observed.  Be¬ 
tween  and  a  slightly  lower  volt¬ 
age  the  di.scharge  is  not  self- 
sustaining  and  breaks  off  after  a 
mean  lifetime  that  approaches  zero 
as  V  approaches  T..  If  ionizing  ra¬ 
diation  is  supplied  from  an  external 
source,  or  if  the  cathode  is  illumin¬ 
ated  by  ultraviolet  light,  the  un¬ 
stable  corona  can  be  stabilized  down 
to  1%.  Below  Vs  no  corona  dis¬ 
charge  is  possible.  The  slope  of  the 
corona  characteristic  has  the  di¬ 
mensions  of  a  resistance,  equal  to 


ilNOCt 


Variable  voltage-regulator  tube  in 
which  preiiure  oi  gas  can  be  increased 
by  turning  icrew  cap  so  as  to  compress 
the  sylphon  bellows  sealed  to  one  end 
oi  cathode 


i&t  1  VOLTS 


Regulation  characteristics  oi  corona 
tubes  at  given  stabUized  voltage,  ior 
O.S  cm  cathode  radius,  iour  diiierent 
gases  and  iour  diiierent  anode  radius 
values.  Series  resistance  is  10  megohms 
and  load  resistance  is  zero 
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for  High  Voltages 

Coaxial  cylinders;  in  hydrogen  or  other  gas;  utilize  corona  discharge  around 
anode  to  stabilize  voltages  up  to  40,000  volts  and  higher  for  G*M,  x-ray 
an<l  television  picture  tubes 


The  impurity  admixture  trener- 
ally  increases  the  starting  voltage, 
decreases  the  degree  of  stabiliza¬ 
tion  and  increases  the  maximum 
current  that  can  be  drawn  before 
the  transition  from  corona  to  glow 
discharge.  One  percent  of  hydro¬ 
gen  in  helium  is  effective  in  extend¬ 
ing  the  usable  current  range  for 
miniature  low-voltage  corona-regu¬ 
lator  tubes  to  about  50  microam¬ 
peres.  Such  tubes  have  application 
in  circuits  where  the  current  drawn 
by  the  regulator  must  be  less  than 
is  required  to  support  the  discharge 
in  present  types  of  glow-discharge 
regulator  tubes. 

An  example  of  the  possibilities 
of  applying  the  corona-tube  regula¬ 
tor  in  portable  Geiger-counter 
power  supplies  is  given  in  Fig.  2, 
where  5,000  volts  output  at  lOOpa 
was  obtained  from  a  three-volt 
flashlight-battery  supply.’  The 
primary  circuit  was  tuned  to  pro- 
<luce  an  effective  peak  primary  volt¬ 
age  ten  to  twenty  times  the  battery 
voltage.  A  corona-discharge  regu¬ 
lator  tube  stabilized  the  output  suf¬ 
ficiently  for  operation  of  a  G-M 
counter.  Although  the  input  to  the 
regulator  fell  from  5,000  to  1.200 
volts  as  the  batteries  ran  down,  the 
stabilized  output  dropped  only  ten 
volts,  from  1.000  to  900  volts. 


The  corona  stabilization  method 
can  be  applied  to  much  higher  volt¬ 
age  ranges  than  have  been  men¬ 
tioned  thus  far,  as  indicated  in  Fig. 
3A.  A  stabilization  ratio  of  less 
than  one  percent  was  obtained  at 
current  loads  of  10  /la  in  this  case. 

If  the  corona  discharge  is  used 
as  the  reference  potential  for  a 
degenerative  triode  voltage  regula¬ 
tor’  as  shown  in  Fig.  3B,  the  stabi¬ 
lization  ratio  is  given  very  nearly 
by  the  reciprocal  of  the  amplifica¬ 
tion  factor  of  the  triode.  The  cur¬ 
rent  limitations  of  such  a  stabilizer 
are  determined  only  by  the  plate 
dissipation  of  the  triode. 

number  of  triodes  in  parallel 
may  be  combined  to  increase  the 
current  capacity.  To  regulate  the 
high  voltage  for  an  x-ray  tube  at 
40,000  volts  when  the  input  varied 
in  the  range  from  40,000  to  50,000 
volts,  a  combination  of  three  tyi)e 
811  tubes  was  u.sed.  The  stabiliza¬ 
tion  ratio  was  about  0.5  percent  at 
a  current  drain  of  10  ma.  By  us¬ 
ing  a  saturable- reactor  regulation 
transformer  in  the  input  to  the 
high-voltage  transformer,  an  over¬ 
all  stability  of  about  0.01  percent 
was  achieved.  The  constancy  of  the 
output  voltage  was  determined  en¬ 
tirely  by  the  stability  of  the  refer¬ 
ence  potential  of  the  corona  tube. 


FIG.  1 — Coronaslischarqe  characteristic  o<  monatomic  or  diatomic  qas  circuit  ior  corona- 
discharqe  tube,  and  eifect  ol  series-resistor  value  on  stabilizinq  characteristics 


and  was  virtually  independent  of 
load. 

Kextxbnces 

(1)  I.  H.  Blifford.  R.  O.  Arnold  and 
H.  Friedman,  Naval  Research  Laboratory 
Report  N-3140,  June  1947. 

t2)  G.  A.  Morton  and  L.  £1.  Flory,  In¬ 
frared  Image  Tube,  Glectronics,  p  112. 
Sept.  1948. 


FIG.  2 — Circuit  oi  portable  power  sup 
ply  ior  G-M  counter,  operatinq  irora 
sinqle  S-voIt  battery.  Corona  tube  holds 
output  within  10  volts  oi  1.000  volts 
while  input  to  requlator  drops  irom 
S.OOO  volts  to  1,200  volts  as  battery  aqes 


FIG.  3—  Pressure  dependence  oi  start- 
inq  voltaqe  ior  corona  tube  havinq 
cathode  20  inches  lonq  and  3  inches  in 
diameter,  with  13/32-inch  rod  in  center 
as  anode.  Circuit  shows  use  oi  corona 
tube  as  reference  potential  lor  triode 
voltaqe-requlator 
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Transference 

Nomographs 

for  Low-Pass  Iterative  Filters 


Fi<:iires  f(»r  attenuation  at  the  preserihed  fre<|iienev  allow  r-e  eoiii^tant  to  he  read  off. 
Phase  anjile  for  this  and  for  other  frecnieneies  between  10  and  1.000  eyeles  is  qiiiekly 

determined  as  a  seeond  step 


By  E.  W.  TSCHUDI 

Vf'topynrnt  />#  />^ 

Pxloth  Hs  Plane  Ihvtfiion 
Fairvhil,!  Fninne  and  Airplane  Corp. 
Farmingdale,  S.  1*. 

The  vse  of  low-pass  iterative 
filters  reejuires  the  proi)er 
choice  of  r-c  time  constant  and 
number  of  iterative  stapes  to  at¬ 
tain  a  specified  attenuation  at  a 


selected  noise  fre(|uency  while 
at  the  same  time  attenuation 
throuphout  the  pass  band  is  held 
within  a  prescribed  maximum.  A 
knowledpe  of  the  amount  of  lap- 
pinp  phase  anple  at  several  input 
frecpiencies  for  any  selected  iter¬ 
ative  filter  is  also  of  vital  im¬ 
portance.  To  determine  these 
.several  (piantities  from  the 


0.10  -I 
009  - 
008  - 
007  - 
006  - 
005  - 
004  - 

003  - 


QOI 
0  009 
0006 
0  007 
0  006 
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0004 


0  003 


0002 


0.001 


transfer  function  of  one  or  more 
iterative  filters  can  be  a  labor¬ 
ious  procedure.  For  examp'e,  the 
transfer  function  of  a  four-stape 
filter  is 


'  ft) 

1  f  107>  -f  i:./V  -  TP,;^  -  7  V 

whei'e  T  =  R('  and  p  =  ./(•»  = 

.12-r.f.  The  attenuation  resultinp 

from  such  a  filter  is  piven  by 

.tc  = 

Po.*)-  -I-(1II7  -,’ 

-  7  7’V’.- 

aud  the  phase  anple  by 


o 


tail"' 


107V.  -  77V 
1  -  -e  Po,* 


If  by  the  aid  of  K(i.  2  a  value 
of  the  time  constant  T  is  found 
that  will  result  in  satisfactory 
attenuation  at  a  noise  frequency 
(o„.  one  still  would  not  know  if  a 
three-stape  filter  mipht  not  be 
more  desirable  when  considerinp 
all  of  the  factors  involved.  Trans¬ 
ference  nomopraphs  furnish  in¬ 
formation  as  to  output  attenua¬ 
tion  and  lappinp  phase  anple 
when  input  fre(iuency  and  time 
constant  are  selected. 

Usually,  the  development  of  a 
nomopraph  is  based  directly 
upon  an  alpebraic  expression  re- 
latinp  the  dependent  and  inde¬ 
pendent  qualities  involved.  How- 
(continued  on  page  114) 
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Transference  Nomographs  (Continued  from  page  112) 
for  Low  Pass-Iterative  Filters 
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ever,  in  the  present  instance  ex¬ 
pressions  such  as  Ek).  1  and  2 
are  not  readily  adaptable  to  such 
a  procedure.  In  order  to  develop 
the  accompanyintr  transference 
nomotrraphs  it  was  necessary  to 
rely  upon  an  empirical  method  of 
procedure,  the  results  of  which 
are  pre.sented  here. 

.■\s  an  extended  example  of  the 
use  of  these  transference  nomo¬ 
graphs,  suppose  it  is  desired  to 
obtain  an  attenuation  of  60  db  at 
an  input  frequency  of  400  cycle.<. 
With  a  two-stage  filter  an  r-t 
value  of  0.01  is  indicated.  The 
associated  phase  lag  would  be 
173  ilegrees.  This  filter  would 
then  produce  an  attenuation  of 
about  6  db  at  a  frequency  of  10 
cycles  with  an  asswiated  phase 
lag  of  about  73  degrees. 

With  a  three-stage  filter,  an 
r-c  value  cf  0.004  is  indicated  to 
produce  60  db  at  400  cycles  with 
an  associated  phase  lag  of  241 
degrees.  This  time  constant  will 
produce  between  4  db  and  5  db  at 
10  cycles  with  an  as.sociated 
pha.se  lag  of  65  degrees.  With  a 
four-stage  filter,  an  r-c  value  of 
0.002  is  indicated  for  60  db  down 
and  would  result  in  a  pha.se  lag 
of  285  degrees  at  400  cycles.  At 
10  cycles  the  attenuation  would 
be  about  4  db  with  a  phase  lag 
of  about  60  degrees.  The  final 
choice  of  the  number  of  stages  to 
be  used  would  be  dictated  by 
circuit  performance  require¬ 
ments. 

Since  the  output  of  a  filter,  as 
given  by  its  transfer  function,  is 
applicable  only  when  the  filter  is 
isolated,  values  taken  from  the 
nomographs  should  be  applied  in 
an  actual  circuit  including  the 
filter  only  when  that  filter  is  sep¬ 
arated  from  the  balance  of  the 
circuit  by  an  isolation  amplifier, 
or  by  a  transducer  if  the  filter  is 
I)art  of  a  servo  loop.  In  all  other 
cases  the  balance  of  a  circuit 
loads  the  filter  and  thereby  alters 
its  transfer  characteristics. 
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NEW 


Mallory  Spiral  Inductuner* 
Gives  Better  Performance 
at  Lower  Costs! 


Outstanding  Advantages 
of  the  new 

Mallory  Spiral  Indurtaner: 

1.  A  ningte  control  for  cony  mcIpc- 
tion  and  fine  tuninfg  of  any  tele- 
ri$ion  or  E.M  channel, 

2.  Excellent  ntahility  elhninaten 
fretfuency  drift. 

3.  Supplied  in  three  or  four-nec- 
tion  denifnn. 

t.  Ear  more  quiet  operntiom  free 
from  microphonivn, 

Greater  selectivity  on  hifih  fre¬ 
quency  channels. 

U.  Eliminates  **hunchinfC^  of  high 
band  channels.  Hovers  entire 
range  in  only  six  turns. 

7.  Simplifies  front  end  design  and 
pnnluction. 

K.  Reduces  assembly  costs. 


I'lu-n-  ;irp  liimilrcds  of  thousands  of  Mallory  Inductuners  in 
usf  today— all  •:ivin<;  tr»)uhlp-fr*‘p  servic**.  And  now,  the  netv 
Mallory  Spiral  Inductuner  is  the  hippest  news  in  television  for 
better  p<‘rforniance  and  lower  cost. 

You  can  eliminate  many  costly  meth<tds  on  your  assembly 
line  with  the  new  Mallory  Spiral  Inductuner.  It  permits  faster 
alignment  and  far  simpler  front  end  design  and  assembly 
than  any  oth*‘r  svstem. 

I’he  Mallory  Spiral  Inductuner  provides  for  infinitely  accurate 
selection  from  5f  to  21h  megai  ycles  .  .  .  gives  FM  tuning  at 
no  extra  cost! 

(dieck  the  advantages  of  the  Mallory  Spiral  Inductuner.  Im¬ 
prove  the  performance  of  voiir  sets,  and  step  ahead  of  com¬ 
petition  at  the  same  time  at  a  cost  that  will  surprise  you. 

Get  in  touch  with  Mallory  now  for  complete  information. 


'Rig.  trtule  mark  of  /*.  H.  Malhtry  A'  I'o 
ftir  inducUmte  tuning  dei  itrs  t  inend  hv 
Mnllttry-U  ore  fmtvnts. 


Precision  Electronic  Ports— Switches,  Controls,  Resistors 
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plication  of  the  principle  of  double 
conversion  throughout  the  fre¬ 
quency  range  above  8  me. 

In  the  case  of  oscillator  stability, 
it  is  possible  to  develop  a  local  os¬ 
cillator  with  excellent  frequency 
stability  through  the  use  of  the  so- 
called  Clapp  oscillator  circuit.  Fre¬ 
quency  multipliers  may  be  used  in 
cases  of  high  tuning  ratio  per  band 
where  the  Clapp  oscillator  itself  is 
unsatisfactory. 

Considering  the  difficulties  in 
maintaining  almost  perfect  .sym¬ 
metry  of  the  i-f  pass  band  skirts 
around  the  center  frequency,  the 
first  step  is  to  maintain  a  fixed  cen¬ 
ter  frequency.  The  problem  of 
a.symmetry  becomes  greater  as  the 
bandwidth  of  the  pass  band  de¬ 
creases  and  is  most  acute  in  the 
cases  where  crystal  filters  are  em¬ 
ployed  to  set  up  the  pass  band.  In 
the  hypothetical  case  of  a  455-kc  i-f 
crystal  filter  with  a  bandwidth  100 
cycles  wide  at  the  6-db  points,  a 
shift  in  center  frequency  of  a  few 
cycles  ahead  of  the  crystal  filter  will 
result  in  an  asymmetrical  .selectiv¬ 
ity  curve  at  the  output  of  the  filter. 
Another  important  step  in  the  solu¬ 
tion  of  this  problem  is  to  eliminate 
regeneration  in  the  entire  i-f  sys¬ 
tem  so  that  any  change  in  coupling 
in  the  case  of  a  variable  bandwidth 
i-f  system  will  not  affect  the  center 
fre(|uency. 

Figure  1  shows  a  block  diagram 
of  the  drift  cancellation  circuit. 
This  circuit  employs  triple  conver¬ 
sion  and  hence  solves  the  image  re¬ 
jection  problem. 

Constant-Freqiirncy  Output 

The  figures  superimposed  on  the 
connections  between  the  various 
blocks  of  the  diagram  show  a  simple 
arithmetical  analysis  of  the  prin¬ 
ciple  of  drift  cancellation.  These 
figures  repre.sent  a  case  where  the 
r-f  .sy.stem  of  the  receiver  is  con¬ 
nected  to  a  primary  standard  ad¬ 
justed  to  18  me.  The  local  oscillator 
is  assumed  to  be  operating  4  me 
above  the  r-f  and  has  drifted  87 
cycles.  This  signal  is  fed  into  the 
broad-band  i-f  amplifier  and  also 
into  the  .second  mixer.  A  signal 
generated  by  the  45.5-kc  crystal  os¬ 
cillator  which  employs  a  crystal  of 
the  CR-2(>  U  type  is  also  fed  into 
the  second  mixer. 

The  output  of  the  second  mixer. 
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Drift-Cancellation  Circuit  . 

Citizens  Bond  Transmitter . 

TV  Interference  from  Incandescent  Lamps. 

Signal  Circuit  for  Model  Railroads . 

Radio-Controlled  Airport  Lighting . 
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In  the  DEVELOP.MENT  of  cemmuni-  tios  across  the  entire  tuning  range, 
cation  receivers  in  the  frequency  a  high  order  of  oscillator  stability, 
range  of  0.5  me  to  56  me,  especially  and  .symmetry  of  the  skirts  of  the 
tho.se  for  tne  Armed  Services,  there  i-f  pass  band  around  the  center  f re- 
are  generally  three  common  re-  ([uency  in  the  order  of  it:  2  percent, 
quirements;  Extremely  high  image  The  first  requirement  can  be  most 
and  spurious  response  rejection  ra-  readily  dealt  with  through  the  ap- 


-iiapoopoo  CPS 
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FIG.  1 — Arrangement  oi  mixers  and  oscillators  to  provide  triple  conversion 


1ST  Mixes 
6»5S 


l-MC  AMP 
feAut 


•OOpyF 


VFO 

INPUT 


INPUT 


2  NO  MIXER 


3R0  MIXER 


ItO  453-kC 

AMP 


FIG.  2 — Complete  circuit  forms  a  unit  that  may  be  added  to  a  conventional  com¬ 
munication  receiver 
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Previous  to  the  late  war,  many  of  the  larg-  | 
eat  users  of  solder  maintained  schools  to 
teach  their  employees  the  art  of  soldering.  | 
Due  to  the  great  need  of  materials  during 
the  war  and  the  great  rush  to  be  first  on 
the  market  in  the  post-war  years,  much  of  i 
this  educational  work  has  been  pushed  into 
the  background.  As  a  result,  on  many  pro¬ 
duction  soldering  lines,  many  different  tech¬ 
niques  have  been  developed.  I  he  lack  of  a 
thorough  understanding  of  making  an  effi¬ 
cient  solilered  joint  has  resulted  in  the 
waste  of  high-priced  time  and  valuable 
materials.  Most  solder  users  understand 
the  correct  method  of  making  a  solder  joint, 
but  perhaps  a  brief  resume  of  the  essential 
points  may  bring  to  mind  some  forgotten 
technique  and  further  the  cause  of  a  well- 
made,  efficient  soldering  operation. 


3.  rsK  rnK  Fri.i.  k.u  k  of  TfiE  iron 

I'll’,  not  just  the  point.  This  will  assist 
in  transmitting  the  heat  more  rapidly. 


I..\  SOr.DFRINt:  IRON  OF  St  FFI- 
CIKNT  HKA  F  t  AP.\CH  V  to  rapidly 
heat  the  metal  being  soldered  to  a  tem¬ 
perature  sufficient  to  melt  the  solder. 


2.  A  (  I  RAN  IRON  TIP,  WEI.I.  TINNED. 
Keep  a  rag  handy  to  the  soldering  opera¬ 
tion  so  that  the  iron  may  frequently  be 
wiped  clean  of  the  burnt  particles  of  the 
soldering  flux. 


the  Greotest  Name 
in  Solder! 


(ADVERTISEMENT) 


4  ROFATE  THE  IRON  TIP.  Soldering 
irons  have  many  sides.  I’se  them.  This 
will  increase  the  life  of  your  tip  between 
dressings. 


5.  USE  THE  PROPER  AMOUNT  OF 
FLUX  FOR  YOUR  OPERATION.  Too 
much  flux  results  in  spreading  snider  and 
flux  over  the  adjacent  area  and  makes 
a  bad-looking  joint.  Too  little  flux  will 
result  in  an  inefficient,  poorly-soldered 
joint. 


6.  f  I.l'X-C'ORF)  Solder  should  always  lie 
applied  to  the  exact  junction  of  the  metal 
and  the  soldering  iron.  Flux-core  solder 
applied  high  up  on  the  iron  will  result 
in  the  dissipation  of  all  or  part  of  the 
flux  before  it  reaches  the  metal  to  be 
soldered. 


Finally,  an  efficient  solder  operation  re¬ 
quires  ULE.'kNLINESS  —  HE.^T  —  THE 
PROPER  SOLDER— THE  PROPER  FLUX 


There  is  a  reason  for  Kester's 
tremendous  success  in  the  in¬ 
dustrial  field.  A  staff  of  highly- 
trained  technical  engineers  and 
a  half-century  of  Kester  "know 
how"  are  teamed  to  bring  you 
the  finest  flux-core  solders  made. 


As  a  measure  of  this  ability, 
Kester  produces  over  100.000  dif¬ 
ferent  types  and  sizes  of  flux-core 
solders. 

Oantact  Kester's  Technical  De¬ 
partment  on  your  soldering  prob¬ 
lems.  There  is  no  obligation. 


"Soldering  Fips’’  will  be  pleaved  to  answer 
all  ini|uiriea  pertaining  to  solder,  soldering 
fluxes,  and  soldering  technique.  Merely 
address  "Soldering  Tips,”  Kester  Solder 
C  o.,  4’04  Wrightwood  .Ave.,  Chicago  39, 
III. 


.  .  .  NOW  AVAILABLE  ...  The  New 
Manual — "SOLDER  and  Soldering 
Technique!" 


Send  for  this  complete  analysis  of  the  prop¬ 
erties  of  soft  solder  alloys  and  soldering 
fluxes  ...  a  comprehensive  reference  book 
that  you  will  want  to  retain.  It’s  yours  for 
the  asking  .  .  .  request  it  NOW! 


WRITE  FOR  THE  NEW,  FREE  MANUAL -"SOIDIK  AND  SOIDERINC  TECHNIQUE” 


A  complete  analysis  of  the  appli¬ 
cation  and  properties  of  soft  solder 
alloys  and  soldering  fluxes. 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicogo  39,  Illinois 


FACTORIES  ALSO  AT  NEWARK,  NEW  JERSEY  •  BRANTFORD,  CANADA 
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which  is  now  3,545,087  cycles,  is  fed 
into  a  narrow-band  amplifier.  The 
output  of  the  i-f  amplifier,  4,000,087 
cycles,  and  the  output  of  the  nar¬ 
row-band  amplifier,  3,545,087  cycle.s, 
are  fed  into  the  third  mixer  with  a 
resultant  output  of  455,000  cycles. 
Thus  each  cycle  of  local  oscillator 
lirift  results  in  a  change  of  one  cycle 
in  the  frequency  of  the  sijrnal  pass- 
in>f  throuKh  each  of  the  two  ampli¬ 
fiers  feeding  the  third  mixer  and 
the  difference  remains  at  455-kc. 


The  output  of  the  third  mixer  feeds 
the  regular  455-kc  amplifier. 

The  crystal  of  the  reference  os¬ 
cillator  is  capable  of  maintaining 
an  accuracy  of  0.0002  percent  per 
megacycle  or  slightly  less  than  one 
cycle  in  455  kc.  Hence  the  drift 
cancellation  circuit  eliminates  the 
effect  of  local  o.scillator  drift  on  the 
intermediate  frequency  and  pro¬ 
vides  an  accurate  i-f  center  fre- 
i|ueney.  A  diagram  of  the  complete 
circuit  is  shown  in  Fig.  2. 


('.itix«‘iis  Band  TruiiHinitter 

By  .Arthur  R.  Koch 

l*ro)ect  Engineer 
tieneral  Electric  Vo. 
Schenectady t  S.  V 


K.SGiNtEKs  interested  in  developing 
equipment  for  the  citizen.s  band  and 
the  mobile  serWce  could  use  to  ad¬ 
vantage  tank  circuits  formed  of 
parallel-plate  transmission  lines. 
Such  lines  are  easy  to  handle  and 
.ire  readily  adapted  for  use  with 
lighthouse  tubes. 

To  e.xplore  the  possibilities  of  the 
parallel-plate  construction,  a  trans¬ 
mitter  was  constructed.  To  provide 


the  freipiency  stability  required, 
a  25-mc  quartz  crystal  oscilla¬ 
tor  was  employed.  This  was  r  fol¬ 
lowed  by  a  freijue.icy  doubler,  a 
tripler,  and  a  power  amplifier  to 
provide  output  at  150  megacycles. 
Since  conventional  lumped  con¬ 
stants  w’ere  used,  the  circuit  of 
these  preliminary  stages  is  not 
shown. 

To  reach  final  frequency  of  4.50 


FIG.  I  Top  Tiew  of  box  containing  two  lighthouse  tubes  and  parallel-plate 
rank  circuits 


FIG.  2 — Schematic  diagram  ol  tripler 
and  final  amplifier  for  4S0  me.  Con 
struction  of  C,  and  Ci  is  shosrn  in 
Fig.  I.  Capacitors  Ci  ore  internal  to 
G-E  2C43  tubes  and  capacitors  C.  are 
the  floating  rotoie 


me,  a  tripler  using  a  lighthou.se 
2C43  is  employed.  This  is  followed 
by  an  additional  2C43  as  a  power 
amplifier.  Both  stages  are  oper¬ 
ated  with  grounded  grids.  F'igure 
1  shows  the  construction  of  the  two 
stages. 

Calculation  shows  that  a  parallel 
!lat-plate  circuit  would  need  to  be 
slightly  under  5  inches  long  to 
resonate  at  460  me  with  the  grid- 
anode  capacitance  of  a  2C43.  For 
the  higher  grid-cathode  capacitance 
it  would  need  to  be  slightly  shorter 
than  the  grid-anode  line. 

Since  the  distance  between  the 
anode  cap  and  the  grid  plane  is  aii- 
proximately  2  in«h,  the  spacing  be¬ 
tween  the  anode  plate  and  the  grid 
plane  is  also  approximately  equal 
to  i  inch.  This  permits  utilizing  a 
half-circular  rotor  as  a  tuning 
capacitor  to  resonate  the  plate  and 
cathode  tanks.  By  using  simple 
180-degree  rotation,  it  is  possible  to 
utilize  existing  tuning  dials. 

The  tripler-power  amplifier  cir¬ 
cuits  using  parallel  Hat  plates 
thereby  eliminate  the  u.se  of  costly 
concentric-type  cavities,  and  it  is 
possible  to  obtain  excellent  efficien¬ 
cies  using  the  2(’43  as  triplers  and 
power  amplifiers.  The  apparent 
plate  efficiency  of  the  tripler  is  be¬ 
tween  2.")  and  30  percent  and  the 

(continued  on  pogo  1)2) 
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Hermetically  Sealed 

FULLY  APPROVED  FOR  JAN  USES 
...NEW  COMMERCIAL  TYPES  > 


KOOLOHM  loy«r  winding 
turn«  connot  “swim"  or 


elMtnc  strength  of  350 
volt%  per  mil.  ot  400  C. 


‘■^'VVV'V^  V 


POWER  AND  PRECISION  RESISTORS 


KOOlOM/ 


1  he  only  complete  line  of  hermetically  sealed  wire  wound  resistors  on  the 
market  today,  Sprague  ferrule  'I'erminal  Koolohms  offer  types,  sizes,  and 
resistance  values  fi)r  every  power  v»r  precision  resistor  need.  Operating 
voltages  range  from  milli-volts  to  kilovolts;  resistance  values  from  (f.S 
ohms  to  I,<M)()  megohms,  fully  protected  by  Sprague  glass-to-metal  seals, 
these  ferrule  terminal  Koolohms  w  ill  w  ithstand  the  most  severe  salt  water 
immersion  and  temperature  shock  tests.  1  hese  standard  Sprague  resistor 
types  meet  all  applicable  JAN  Specifications.  Similar  types  w  ith  even  higher 
power  ratings  are  available  for  commercial  applications  where  severe 
thermal  shock  is  not  a  factor,  lor  compUte  t/iScr/ptioN  ami  ration  Jata, 
write  Jar  i.atuh^  Vo, 

SPRAGUE  ELECTRIC  COMPANY  •  North  Adams,  Mass. 


avai>abl«  having  n«gligible 
indxiance,  e««n  ot  VHF. 


Sechon  of  KOOIOHM 


moved  to  aiow  contract 
between  bare  and  intu* 
lated  wife.  Thi«  flexible, 
heot-proof  in«ulotion  it 
oct^lly  applied  to  the 
Wire  at  o  temperature  of 
1000  C- 


ELECTRONICS  — December,  ?949 


119 


SAWTtXJTH 

GENERATOR 


6SfJ7 


Lapping  plate  oi  tall  plunger  apparatus 
developed  at  National  Bureau  of  Stand¬ 
ards  for  grinding  quarts  crystals  as  thin 
as  a  thousandth  of  an  inch 


THE  ELECTRON  ART 

Edited  by  JOHN  MARKUS 

Lapping  100-MC  Crystals .  120 

Pulse  Controlled  Thyratron .  120 

Research  Roost  ior  Multi-Element  Beams .  122 

Standard  Test  Capacitors .  168 
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Timer  Correction . •' .  176 

Electron  Shadows  oi  Small  Magnetic  Fields .  178 

Linear  Thryatron  Control  Circuit .  184 

Gate-Type  Shifting  Register .  186 

Survey  of  New  Techniques .  192 


l^ppiii^  Cryslaiji 


Modikk'ations  of  conventional 
techniques  for  >rrindin}r  quartz 
crystals  between  abrasive-charged 
lapping  plates  now  make  possible 
the  production  of  0.001-inch  thick 
crystals  with  a  high  degree  of  paral¬ 
lelism  and  flatness,  permitting 
fundamental  crystal  frequencies  of 
100  me  and  higher.  Breakage  is  al¬ 
most  nonexistent  during  grinding, 
but  difficulties  in  handling  and 
properly  measuring  such  thin  crys- 


well  and  the  tall  plunger.  The  ink¬ 
well  type  has  a  conical  exterior  and 
is  es.sentially  a  keyed  and  clo.sely 
fitting  plunger  and  cylinder.  The 
cry.stal  is  attached  to  the  plunger 
by  means  of  a  drop  of  oil;  the  unit 
is  then  inverted  and  placed  on  the 
lapping  plate.  The  crystal  is  thus 
confined  between  the  piston  and 
plate  by  the  cylinder  walls.  A  nest 
drives  a  numl)er  of  such  units  over 
the  lapping  plate.  The  tall  plunger 
model  differs  mainly  in  having  a 
taller  piston  sliding  on  bearing 
.screws  by  which  the  amount  of  wob¬ 
ble  can  be  preci.sely  controlled. 

Bibi.iih;rap!Iv 


h.  T  SinTfi  and  W.  .1.  Howard.  The  Me- 
<-hatii<-at  1‘rodurtioii  of  Wry  Thin  Osrll- 
lator  riat**<.  \HS  Jrl.  of  ffesrurch,  Xov. 
1‘M;»  ; 


Ful!«e-Coiitrolled  Thyratron 

By  J.  G.  Skalnik 

Instructor  in  Electrical  Engineering 
Yale  University 
New  Haven,  Conn. 

Many  circuits  have  been  developed 
for  the  purpose  of  controlling  the 
conduction  period  of  a  thyratron 
that  has  an  alternating  voltage  ap- 
I)lied  to  its  plate  circuit.  The  sim¬ 
plest  of  the.se  methods  is  to  place 
a  variable  direct-voltage  bias  on 
the  thyratron  grid.  The  magnitude 
of  this  bias  voltage  will  control  the 
instant  during  the  half-cycle  of 
positive  plate  voltage  at  which  con¬ 
duction  starts. 

A  different  approach  is  to  utilize 
firing  pul.ses,  with  the  same  repeti¬ 
tion  frequency  as  the  frequency  of 
the  plate  voltage.  If  a  pulse  time- 
delay  circuit,  controlled  by  a  direct 
voltage,  is  provided,  the  firing  in¬ 
stant  may  be  varied  over  the  com¬ 
plete  positive  half-cycle  of  thy¬ 
ratron  plate  voltage. 

Circuit  Detaih 

The  circuit  shown  in  Fig.  1  will 
perform  these  functions.  A  60- 
cycle  sawtooth  voltage  is  used  as 
the  signal  for  a  cathode-coupled 
clipper  circuit'.  The  output  of  this 
circuit  is  a  rectangular  pulse  with 
a  prf  of  60,  and  a  width  that  is  con¬ 
trolled  by  the  magnitude  of  the 
control  voltage  The  width  of  the 
pulse  may  be  varied,  without  diffi¬ 
culty,  from  5  to  95  percent  of  the 
fundamental  period  of  a  60-cycle 
sine  wave.  This  pulse  is  then  differ¬ 
entiated  and  fed  to  the  thyratron 
grid  through  a  cathode-follower 
stage.  Waveforms  throughout  the 


tals  have  so  far  prevented  determi¬ 
nation  of  the  limiting  thickness  for 
the  equipment. 

The  lapping  method  evolved  is  an 
improved  form  of  the  .square  block 
and  cell  method  and  exists  in  two 
slightly  different  models — the  ink- 


_n_rL 


'ru\_ 


FIG.  1 — Circuit  diagram  oi  pulse.controIled  thyratron  with  which  the  firing  initant  may 
be  varied  over  the  complete  poiitive  hali-cycle  oi  the  thyratron  plate  voltage 
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Radio  frequency  circuit  design  often  requires  the  ac¬ 
curate  measurement  of  O,  inductance,  and  capacitance 
values.  For  this  application,  the  160-A  Q-Meter  has 
become  the  universal  choice  of  radio  and  electronic 
engineers  throughout  the  country. 

Each  component  part  and  assembly  used  in  the  manu¬ 
facture  of  this  instrument  is  designed  with  the  utmost 
care  and  exactness.  Circuit  tolerances  are  held  to  values 
attainable  only  in  custom  built  instruments. 

Consider,  for  example,  the  Q  tuning  capacitor  as¬ 
sembly  of  the  160-A  Q-Meter,  specially  manufactured 
for  maximum  range,  low  loss,  and  minimum  residual 
inductance.  The  ultimate  design  of  this  unit  was  reached 
only  ofter  months  of  intensive  engineering  research  to 
produce  the  finest  in  performance,  quality,  and  work¬ 
manship. 

This  is  but  one  of  the  many  desirable  features  of  the 
160-A  Q-Meter  which  contribute  to  its  outstanding  ac¬ 
curacy  and  dependability. 

Be  sure  to  include  the  160-A  Q-Meter  in  your  new 
equipment  plans. 

A  number  of  thoto  intfrumonH  avo^abio  for  immoriiato  doUyory, 


BOONTOl 

RADIO  ^ 

BOOMTOM  R  J  U  S  A  ^ 

Shewn  obeve  ii  the  Q  tuning  copecHotor  astembly  of  the  160-A 
O-Meter.  Net#  the  fellewing  detign  feeturts  ef  this  unit  — feirturet 
which  incur#  reliable,  treuMe-free  eperotien. 

A.  Porallel  connection  of  dual  rotor  and  stotor  assemblies  minimitet 
internal  inductance  and  resistance. 

6.  Spring  silver  6ngers  contact  both  sides  of  silver  disc  to  provide 
low  series  resistance. 

C.  Three  point  pyrex  boll  stcrtor  suspension  reduces  losses  ond  permits 
accurate  stator  alignment. 

D.  Four  point  panel  mounting  designed  to  produce  maximum  structural 
rigidity  and  capacitance  stability. 

E.  Precision«cut  brass  spur  gears  and  stainless  steel  shafts,  mounted 
in  oversize  bearings,  assure  long,  trouble>free  service. 

F.  Common  stator  mounting  for  moin  ond  vernier  stator  plotes  reduces 
toss  and  internal  series  resistance  of  vernier  copocitor  section. 

G.  Positive  shaft  stop  protects  main  rotor  assembly  ond  gears  against 
mechanical  overload. 

SPECIFICATIONS 

Oscilloter  Frequency  Ronge:  SO  kc.  to  75  me.  in  i  ronget. 

Oscilloter  Frequency  Accurocy:  ^  1%,  50  kc.*^50  me. 

=*=3%,  50  me.— 75  me. 

Q  Meosurement  Ronge:  Directly  colibroted  In  Q,  20-250.  **Mul- 
fiply— Q— By**  Meter  colibroted  ot  intervolt  from  xt  to  x2,  ond  oUo 
ot  x2.5,  extending  Q  ronge  to  625. 

Q  Meosurement  Accurocy:  Approximotely  5%  for  direct  reoding 
meosurement,  for  frequencies  up  to  30  me.  Accuracy  less  ot  higher 
fr*qu*nci*>. 

Capocilanc*  Calibration  Rang*:  Moin  copocitor  ftoction  30-450  mmf, 
occurocy  1  %  or  1  mmf  whichovor  is  grootor.  Vornior  copocitor 
soction  'T  3  mmf,  x«ro,  — 3  mmf,  colibrotod  in  0.1  mmf  stops.  Ac¬ 
curacy  =*0.1  mmf. 

DtSMNIIU  AND  MANUTACniRIRS  OF  THi  O  MtTM  ■  OX  CMKKM 
FlIOUmCY  MOOUIATCD  SMNAL  oeNKATOR  •  MAT  FRfQUMCY 
OmRATOR  ANO  OTHM  DfRKT  RiADfNO  MSTRUIMNT$ 
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KESEAKCH  KOOST  FOR  MLLTI-ELEMEPnT  BEAMS 


circuit  are  shown  on  the  circuit 
diaKram. 


I'hase  Control 

Tile  phase  of  the  sawtooth-jfenera- 
tor  synchronizinjr  voltapre,  con¬ 
trolled  by  the  setting  of  the  potenti¬ 
ometer  K„  will  determine  the  may 
nitude  of  E,  at  which  control  will 
start.  Figure  2  shows  the  two  lim¬ 
its  obtainable  with  the  constants 
shown  in  the  circuit  diagram.  The 
data  for  these  curves  were  taken 
with  a  sawtooth  voltage  of  approx¬ 
imately  60  volts  [leak  amplitude 
When  a  .'JO-volt  sawtooth  voltage 


0  20  40  60  80  100  120 

E,  IN  VOLTS 


FIG.  2 — Curvet  thowinq  limit!  obtainable 
with  conttanU  ihown  in  pulie-controlled 
thyratron  circuit 


was  used,  essentially  the  same 
curves  were  obtained  except  that 
only  about  half  as  much  variation 
in  E,  was  needed  to  cause  the  aver¬ 
age  thyratron  [date  current  to  in¬ 
crease  from  zero  to  2.5  amppre> 
In  other  words,  if  greater  .sensi¬ 
tivity  is  reiiuired.  a  smaller  magni¬ 
tude  of  sawtooth  voltage  may  be 
u.sed.  If  a  different  shape  of  control 
curve  is  desired,  the  sawtooth  volt¬ 
age  may  be  distorted  until  the  de¬ 
sired  shape  is  achieved. 

A  maximum  of  100  microamperes 
of  direct  current  was  supplied  b\ 
the  control  voltage  Er  under  the 
conditions  for  the  curve  starting 
from  the  origin  of  Fig.  2.  If  this 
is  objectionable,  the  common  cath¬ 
ode  resistor  in  the  cathode-coupled 
stages  may  be  increased  or  the  con¬ 
trol  voltage  may  be  in.serted  into 
the  circuit  through  a  cathode-fol¬ 
lower. 

The  thyratron  used  throughout 
was  an  Ftl-67  which  reijuires  a 
[lositive  grid  voltage  for  firing 
when  the  plate  voltage  is  only  110 
volts,  b'or  ap|)lications  using  higher 
alternating  plate  voltages  or  a 
negative-grid  thyratron.  a  fixed 

Continued  on  pa^c  168 


Gains  up  to  127  times  the  power  ol  a  folded  dipole  are  obtained  from  special  multi¬ 
element  beams  during  tests  on  this  Rye.  New  York  research  tower  built  by  W.  F. 
Hoisinqton.  At  left  corners  of  tower  are  two  32-element  special  beams  using 
vertical  polarisation,  intended  for  mobile  communication  use.  At  right  corner  is 
four-element  television  beam  peaked  for  one  porticular  channel.  Tower  construe 
tion  permits  easy  mounting  and  adiusting  of  any  size  vhf  array.  Photo  below 
shows  corresponding  horizontally  polarized  32-element  beam  lor  television  or  f-m 
reception  far  beyond  normal  service  range  of  a  station 
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.  VARFLEX  Corpori  ntioily  30S  Joy  St.,  Ront,  N.  Y. 

*  PloaM  (ond  mo  full  Informotlen  at  wall  oi  •  fraa  lampla  of  your  now 

IVorglo*  Tubing  Imprognofod  with  6.1.  normofU.  I  am  particularly  Intoroitod 
In  tomploc  tuHaMa  for . 


Makers  of 
Electrical  Insulating 
Tubing  and  Sleeving 


Varglas  Permafil  Tubing 
excels  oleoresinous  and  other 
synthetic  coated  tubing  in 
several  important  performance 
characteristics.  Outstanding 
among  these  are: 


TOUGHNESS 


Remains  pliable  even  after  severe  flex* 
ing.  This  new  tubing  can  be  twisted,  bent 
or  tied  in  knots  with  no  loss  in  its  dielec* 
trie  value  (7,000  volts). 


HEAT  AGING 


Withstands  more  than  2,000  hours  at 
105°  to  110°  C.,  1,000  hours  at  125°  C.  and 
extensive  periods  at  150°  C. 


SOLVENT  RESISTANCE 

Is  relatively  immune  to  alcohol.  Pe* 
troleum  and  aromatic  hydrocarbons  have 
only  slight  effect  after  long  exposure. 


BAKING 

Can  be  after-treated  in  baking  and 
varnishing  operations— reacts  better  than 
most  oleoresinous  materials. 


o  AVAILABLE  IN  COILS 


—In  standard  colors  and  wido  rango  of  slios.  Moots  or  ox- 
coods  oil  roquiromonts  of  A.S.T.M.  spocMkatlons. 

Send  for  FREE  SAMPLE  and  complete  data. 


.1, 


h 


The  No.  1150  universal  bridge  is  a 
laboratory  instrument  desij^ned  for 
measurements  of  inductors,  capaci- 


able  coil  assemblies  are  provided 
for  operation  around  nominal  fre- 
(jiiencies  of  0.25,  0.5,  1  and  2  me. 


NEW  PRODUCTS 


28  volts  d-c  output  with  a  load 
ranjfe  of  2.5  to  10  amperes. 


The  o.scillator  is  hou.sed  in  the  up¬ 
per  portion  of  the  frame  with  the 
control  panel  immediately  above. 
On  the  lower  deck  is  the  power  sup¬ 
ply  comprisintr  two  Krid-controlled 
mercury  vapor  rectifiers,  the  fila¬ 
ment  transformer  and  the  hiffh- 
voltaKe  transformer. 

.Miniature  Relay 

Struthers-Dunn,  Inc.,  150  N.  13th 
St.,  Philadelphia  7,  Pa.  Frame  181 
miniature  relay  for  low-voltaRe  d-c 
operation  offers  resistance  to  the 
shixk  and  vibration  encountered  in 
portable,  mobile,  aircraft  and  mili¬ 
tary  applications.  Any  contact 
arraiiKement  up  to  4-pole,  double- 


tors,  and  determination  of  resistive 
and  reactive  components,  of  im¬ 
pedances.  Frequency  range  is  20  to 
20,000  cycles.  Accuracy  is  1.0  per¬ 
cent. 


Voltage  Regulators 

Sore;nsen  &  Co.,  Inc.,  375  Fairfield 
Ave.,  Stamford,  Conn.,  is  producing 
a  group  of  a-c  line  electronic  volt¬ 
age  regulators  and  d-c  supplies.  In¬ 
put  voltage  range  is  from  95  to  215 
volts  a-c,  400  to  800  cycles;  output 
voltage  is  adjustable  between  100 
and  120  volts  a-c;  and  regulation 
accuracy  is  0.5  percent.  One  regu¬ 
lated  d-c  supply  working  from  a 
400-cycle  line  is  now  ready,  rated  at 


fier  and  power  supply.  Bridge  input 
is  50  to  2,000  ohm  resistive  ele¬ 
ments;  signal  chopper  fre<iuency, 
180  cps.  For  calibration  ten  re¬ 
sistors  (10,000  to  10,000,000  ohms) 
are  used.  Amplifier  input  is  0.5  af, 
2  me.  Power  supply  is  .self-con¬ 
tained  batteries. 

Rcctaiigiilur  (Connectors 

Winchester  Electronics  Co.,  6  E. 
46th  St.,  New  York  17,  N.  Y.  .Min¬ 
iature  lightweight  rectangular  con¬ 
nectors  are  now  available  in  14,  21 
and  34  contacts.  They  are  well- 
suited  for  instrumentation,  such  as 


strain  gage,  telemetering  and  pres¬ 
sure  pickup  installation.  Breakdown 
vo’tage  is  5,200  volts  d-c,  3,600  volts 


Virerafi  riivralron 


Continental  Electric  Co.,  Ge¬ 
neva,  Ill.  Type  CE-330  thvratron 
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lUtrasonie  (Jeneralor 

Mi'LLard  Elextronic  Products 
Ltd.,  Century  House,  Shaftesbury 
Ave.,  London  WC2,  England,  has  in¬ 
troduced  the  type  E.7562  ultra.sonic 
generator.  The  r-f  output  is  gener¬ 
ated  directly  by  a  silica  triode  capa¬ 
ble  of  producing  1  kw  of  r-f  power. 

wliKv-in  f'EntclK*  i n f ar4>Vt u n (TP- 


throw  can  be  furnished  as  a  stand¬ 
ard  open-type  relay  or  with  plug-in 
ba.se  and  removable  or  hermetically 
sealed  metal  cover. 


UnivtTsal  Bridge 

Freed  Transe'or.mer  Co.,  1718-36 
Weirfield  St.,  Brooklyn  27,  N.  Y’. 


Bridge  an<I  Amplifier 

Ellis  Associates,  Box  77,  Pelham 
65,  N.  Y.  Model  BA-1  bridge  and 
amplifier,  designed  for  complete 
control  of  all  SR-4  gages  and  simi¬ 
lar  instrumentation,  drives  any 
standard  c-r  oscilloscope.  The  unit 
comprises  bridge  elements,  signal 
chopper,  calibration  .sy.stem,  ampli- 
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RAYTHEON  RUGGEDIZED  6SN7W’  TUBES 
RATE  TEN  THOUSAND  HOUR  LIFE 
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THESE  RAYTHEON  RUGGEDIZED  TUBES  ARE  NOW  AVAILABLE  ...  REASONABLY  PRICED 


RAYTHEON 


ASK  US  if  you  don't  find  just  th#  tubo  you  nood  in  tho  obovo  chart.  Roythoon  onginoors  ttond  roody  to  dovolop 
additional  typt$  for  your  tough  sorvico  applicotions. 


’  RAYTHfON  MANUFACTURING  COMPANY 

1  -i.  -m3. 

-  -  T  _  4  ■  H  ”  *  I  a  ■  ■  »  *  _ 


ELECTRONICS  —  December.  1949 


cable,  metal  pipe  or  other  conductor 
in  any  type  of  electrical  installation 
or  apparatus.  No  technical  know! 
edjre  is  necessary  to  operate  the  in¬ 
strument.  It  consists  of  a  sipnal 
trenerator,  portable  probe,  receivei 
and  headphones.  A  generated  .■iijriial 
is  followed  with  the  probe  and,  am- 
I>Iified  by  the  receiver,  it  is  heard  in 
the  headphones.  Thus  the  route  of 
the  conductor  (whether  it  be  im¬ 
bedded  in  a  wall  or  lost  in  a  maze 
of  other  pipes  and  wire.s),  point  of 
defect  or  end  of  the  conductor  i> 
quickly  and  positively  determined. 


many  as  four  variables  on  a  sinjrle 
o-in.  flat-face  tube.  It  uses  a  type 
■)4.S\V  c-r  tube  which  operates  at 
l,.">00  volts  overall  acceleration. 

Separate  focus,  intensity  and  posi-  (larrier-thirrpill  Tube 
tioninyr  controls  are  provided  in 
each  of  the  four  channels,  and  posi¬ 
tioning  in  both  horizontal  and  ver¬ 
tical  directions  is  possible.  The  four 
signal  amplifiers  have  a  frequency 
range  fn)m  0  to  200  kc  •  ilb. 


was  designed  especially  for  the 
aviation  industry.  Its  maximum 
height,  exclqding  leads,  is  (>  inches, 
and  maximum  diameter,  2i'»  inches. 
Filament  voltage  is  11  v  and  fila¬ 
ment  current,  2.4  ■  0.4  amperes. 

Heating  time  is  180  sec  and  deion¬ 
ization  time,  200  ii  sec.  Minimum 
ambient  temperature  is  — .■)4  C  and 
maximum.  -  100  ('. 


CiENERAi.  Electric  Co.,  Schenectad.\ 
5,  N.  Y.  Type  GL-5824,  a  new  tube 
for  carrier-current  application,  is 
designed  to  provide  high  power  out¬ 


('.uliliruleti  Preamplifier 

Sound  .Apparatus  Co..  Stirling, 
X.  ,1.  Model  PR  calibrated  pre¬ 
amplifier  is  an  all-purpose  self- 
contained  laboratory  instrument 


P«t>««lere«i  Iron  (!ore^ 

Stackpoi  e  Carbo.n  Co.,  St.  .Marys, 
Pa.  Molded  of  a  new  powdered  ma¬ 
terial,  Ceramag  II  iron  cores  are 
designed  for  television  horizotital 
image  deflection  circuits.  In  scri'cii 
areas  where  there  is  a  sudden  volt¬ 
age  drop,  the  cores  give  ratios  ipf 


put  at  relatively  low  plate  and 
screen  voltages  in  applications  re- 
•  luiring  long  life  and  reliability 
The  power  amplifier  pentoiie  ha.- 
beam  characteristics  and  has  plate 
dissipation  of  12..")  watts  wdli  plate 
voltage  at  200  volts.  Heater  volt¬ 
age  is  25  volts  at  0..‘5  ampor  ■ 


equally  suitable  for  portable  appli- 
c.itions.  A  flat  response  from  40  to 
lu.OOO  cps,  a  dynamic  range  in  ex¬ 
cess  of  60  db.  and  a  calibrated  gain 
control  in  5-db  stejps  from  0  to  50 
db,  give  a  calibrated  amplification 
into  a  low  ontimt  impedance. 


K«‘|U'o<lii«‘iii^  I  nil 

.Aidak  Co..  500  Fifth  .Ave..  .New 
York  18,  N.  Y.  The  new  Polyphase 
reproducer  is  a  high-(iuality  mag¬ 
netic  unit  which  plays  the  various 
types  of  disks  without  shifting  ap- 

(Continued  on  p  194> 


from  1  to  8  or  more.  The  unit.s  are 
of  standard  screw  type  construction 
and  are  available  in  a  complete 
range  of  frequencies  for  modern 
television  applications. 


I  raein^  lluvnq- 

.'^PEUiAL  Products  Co..  .'Silver 
■■spi'ing,  .Md.  The  Fleet  racer  is  an 
electronic  tracing  device  capable  of 
locating  a  defective  point  in  wire. 


h .liuiiiKM  ( 

Kleutroniu  Tube  Cokp..  12011  E. 
.Mermaid  Liine.  Philadelphia  18.  Pa. 
Model  H-42  four-channel  oscillo- 
■scope,  designed  primarily  for  use 
with  a  continuous  film  type  of  re¬ 
cording  camera,  can  indicate  as 
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•  You  would  ha%e  road  tlii'  announcement  two 


years  ago  — except  for  one  thing.  Our  engi 


neers  were  not  content  to  offer  you  a  recording 


tape  that  was  merely  “good  by  existing  stand 


ards  of  comparison.  They  wouldn’t  put  their 


eal  of  approval  on  .Yudiotape  until  it  had  been 


so  perfected  in  every  detail  that  it  would  match 


the  quality  and  uniformity  which  have  charac¬ 


terized  .Yudiodiscs  for  the  past  decade. 


Paper  base  Audiotape  reached  that  goal  last 


May,  after  more  than  2V2  years  of  research  and 


development.  .And  now  plastic  base  Audiotape 


has  also  graduated  from  the  laboratory  —  with 
a  degree  of  engineering  excellence  which  is  an 
unqualified  recommendation  to  all  professional 


NOW  AVAILABLE 


recordists.  Try  it  yourself  —  and  note  particu 


larly  the  uniformity  of  output  for  the  full 


on  plastic  or  paper  base 


length  of  the  tap*-.  A  request  on  your  business 


letterhead  will  bring  you  a  free  200-foot  sampl 


with  red  or  black  oxide 


reel  of  the  new  pla'tic-base  .Audiotape,  or  two 


200-foot  reels  of  paper-base  .Audiotape,  one 


AUDIO  DEVICES,  INC. 

444  Maditon  Av#.,  N.  Y.  22,  N  Y. 

•  Export  D.pl.:  *OCKE  INTEENATIONAl 
13  Eoll  40th  St  .  N.w  Yark  lA.  N.  Y. 
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Audio  Devices  now  offers  you  a  complete 
line  of  highest  quality  magnetic 
recording  tape  — designed  for  matched 
performance  in  any  tape  recorder. 


/ 


NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  O'BRIEN 
Ameiiiied  I-F  Pickup  Rules 


The  FCC  has  amended  Part  18  of 
its  rules  and  reKulations,  effective 
Dec.  1,  1949,  to  relieve  operators  of 
type-approved  or  certified  dia¬ 
thermy  and  other  non-broadcast 
equipment  from  beinK  required  to 
eliminate  interference  to  television 
and  other  receivers  arising  from 
direct  intermediate-frequency  pick¬ 
up  of  emissions  from  apparatus 
operatinK  on  prescribed  frequencies 
and  otherwise  adherinjr  to  Commis¬ 
sion  requirements. 

This  rule-makinjf  concerns  tele¬ 
vision  reception  primarily.  The 
broad  band  reiiuired  by  tv  sijrnals 
tends  to  increase  the  receiver’s  sus¬ 
ceptibility  to  interference.  Also,  in¬ 
termediate  frequency  amplifiers  for 
tv  receivers  are,  for  economic  rea¬ 
sons,  made  le.s.s  .selective  than  those 
in  a-m  and  f-m  receivers.  The  prob¬ 
lem  is  not  one  of  interference 
cau.sed  by  operation  of  diathermy  or 


other  devices  in  the  television  chan¬ 
nels,  but  rather  of  interference  re¬ 
sulting  from  direct  i-f  pickup  by  tv 
receivers  of  radiation  from  devices 
operating  on  other  frequencies. 

The  new  rules  have  the  effect  of 
puttiiiK  the  initial  responsibility  of 
correcting  tv  receivers  on  their 
manufacturers.  Interference  to  tv 
reception  from  direct  i-f  pickup 
could  be  eliminated  by  the  use  of 
traps,  shields  or  filters  in  tv  sets, 
or  retuninK  the  i-f  system  on  a 
locally  satisfactory  basis. 


Rutliu  Pru|iu^uti«ui  Notir** 

Effective  November  1,  1949,  a  new 
broadcast  si^rnal  of  the  National 
Bureau  of  Standards  radio  station 
W’WV^  has  improved  one  of  the  tech¬ 
nical  radio  broadcast  services  of 
the  Bureau’s  Central  Radio  Prtipa- 


tration  Laboratory.  This  signal,  a 
warninjr  of  unstable  conditions  in 
the  ionosphere,  provides  additional 
data  on  ionospheric  disturbances — 
information  of  vital  significance  to 
the  Armed  Services  and  the  com¬ 
munications  industry  in  maintain- 
intr  uninterrupted  lontr-distance 
radio  communications. 

Heretofore  two  jrrades  of  propa¬ 
gation  conditions  have  been  recog¬ 
nized  in  the  notices  jfiven  at  19  and 
49  minutes  past  each  hour  by  sta¬ 
tion  WWV,  which  continuously 
broadcasts  standard  radio  fre¬ 
quencies,  time  announcements,  and 
the  standard  musical  pitch  in  addi¬ 
tion  to  the  radio  propagation  dis¬ 
turbance  notices.  The  letter  N  (in 
International  Mor.se  Code)  repeated 
several  times  has  signified  normal 
conditions,  while  the  letter  \V  has 
constituted  a  warning  that  dis¬ 
turbed  conditions  were  present  or 
expected  within  1‘2  hours. 

A  third  catejfory,  indicating  un¬ 
stable  conditions  and  denoted  by 
the  letter  U,  is  now  beinjr  u.sed 
when  the  forecasters  expect  satis¬ 
factory  reception  of  short-wave 
communication  or  broadcast  serv¬ 
ices  employing  hijrh-power  trans- 


RM.\  Boanl  of  Direelorn  for  IV-W- 195(1 


M«a  f 


I  U.M.  t  ■  nMm  ■  1  iiaOMia  Hm  a  jmAi  t.  a. 


Lmt  r  H>,4f  HMI  W  W.  J.  HaH,^ 


Hum  H  C«M<* 
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Trooftlucvnf  lAMICOID  diolt  m«on  cl«or,  eccurotc 
tuning  on  Dumont  ToUvitien  Sots.  Lightod  from 
bohind.  numorolt  stand  out  shorply  without  gloro. 


all  channels  are  clear! 


DIALS 


I  he  tuiiiii'4  ■■(  liainK  l  "  on  rraiisliHeni  I.  xmk oin 
<lials  lor  lA'  is  aluavs  lii^lily  lei4il)le.  Lighted 
lioin  behind,  its  planted  lunnerals  stand  out 
bright  attd  t  leat  wiiliont  ^late. 

rtatishttetii  I.wticoin  uott't  “Immti  out”  or 
warp.  1  liis  iliet tnosellitin  latttittated  plasiit  is 
toit^lt,  staltle,  tttoisiure-t  esisiattt,  aiirat  live,  eolor- 
tul.  easy  to  dean,  et ottottiieal  to  labrit  ate— all  the 
things  you  want  in  a  inalerial  for  dials,  signs. 


(harts,  tianieplates  or  sitnilar  prodiuts. 

lor  \  isiial  de\  i(  es  ol  all  kinds,  you  have  a  ehoit  e 
t)l  three  dilleretit  grades  of  Deeorative  I-Witcout 
— (it  aphit ,  iVatishuenior  Ktigravittg.  Inadditiott. 
we  oiler  a  eottiplele  litte  of  eleett  ieal  insulatittg 
tttaierials— perfected  throitgh  our  experiettce  ol 
iitore  thatt  a  half  century.  C'.ontact  our  nearest 
brattcholliceor  fabricator  lot  f  urther  inrorttiaiion. 

*R»gist«r*d  Trode  Murk 


MICA 


&  COMPANY 


Schenectady  1,  New  York 

Ol  files  in  l*riii(il)al  Cities 
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MEETINGS 

Dec.  9-10:  Second  Southwe.stern  Hotel  Commodore  and  Grand 


IRE  Conference,  Baker  Hotel, 
Dallas,  Texas. 

Jan.  30-Feb.  3:  .\IEE  Winter 
General  Meeting,  Hotel  Stat- 
ler.  New  York,  N.  Y. 

Feb.  27- March  3 :  ASTM  Com¬ 
mittee  Week  and  Spring  Meet¬ 
ing,  Hotel  William  Penn, 
Pittsburgh,  Pa. 

March  6-9;  IRE  Convention 
and  Radio  Engineering  Show, 


Central  Palace,  New  York 
City. 

April  26-28:  Fourth  annual 
meeting  of  the  Armed  Forces 
Communications  Association, 
.Astoria,  New  York  City,  and 
Fort  Monmouth,  N.  J. 

June  26-30:  Annual  Meeting 
and  9th  Exhibit  of  Testing 
Apparatus  and  Related  Equip¬ 
ment,  Hotel  Chalfonte-Hatl- 
don  Hall,  Atlantic  City,  N.  J. 


mitting  equipment  operating  on  the 
recommended  frequency,  but  poor 
results  on  le.sa  well  equipped  serv¬ 
ice.*.  Such  conditions  often  occur 
as  major  disturbance.*  subside. 
Although  point-to-point  communi¬ 
cation  links  are  able  to  resume  reli¬ 
able  operation,  mobile  services  and 
short-wave  broadcasts  continue  to 
experience  difficulty.  The  propaga¬ 
tion  disturbance  notices,  broadcast 
in  International  Mor.se  Code,  pri¬ 
marily  refer  to  the  North  -Atlantic 
radio  circuits. 

Freqiu*noy  Nomenclature 
Revision 

In  view  of  numerous  inquiries  con¬ 
cerning  various  abbreviations  and 
.symbols  used  to  designate  fre¬ 
quency  bands  or  regions  in  the  r-f 
spectrum,  the  FCC  recently  revised 
its  Rules  and  Regulations  to  in¬ 
clude  the  internationally  adopted 
system  of  frequency-band  abbrev¬ 
iations. 

The  .system  of  abbreviations,  ap-f 
plicable  to  all  U.  S.  non-government 
radio  .services,  was  .set  forth  as 
follows;  vlf  (very  low  frequency  1, 
below  30  kc;  1-f  (low  frequency), 
30  to  300  kc;  m-f  (medium  fre¬ 
quency),  300  to  3.000  kc;  h-f  (high 
frequency).  3.00O  to  30.000  kc;  vhf 


(very  high  frequency),  30,000  kc 
to  300  me;  uhf  (ultrahigh  fre¬ 
quency),  300  me  to  3,000  me;  shf 
superhigh  frequency),  3,000  me  to 
30,000  me;  ehf  (extremely  high 
frequency),  30,000  me  to  300,000 
me. 

In  order  to  promote  a  standard 
system  of  frequency  band  symbols, 
recognized  nationally  and  inter¬ 
nationally,  the  Commission  encour¬ 
ages  the  use  of  this  abbreviation 
system  and  suggests  the  discontinu¬ 
ance  of  the  use  of  the  following 
wartime  military  symbols  in  civil 
fields : 

P  200  me  Region 

L  1,000  me  Region 

S  3,000  me  Region 


X  10,000  me  Region 

K  30,000  me  Region 

V  50,000  me  Region 

The  above  abbreviations  were 
evolved  primarily  for  security  rea¬ 
sons  but  also  served  as  a  brevity 
device  which  came  to  be  widely 
used  in  the  field  of  radio  and  radar 
for  nomenclature  and  documenta¬ 
tion  purposes  by  the  military  serv¬ 
ices  and,  primarily  because  of  the 
brevity  feature,  oy  the  non-military 
as  well.  Following  the  war,  these  ab¬ 
breviations  were  closely  identified 
with  large  amounts  of  surplus  elec¬ 
tronic  equipment. 

New  Elements 
Officially  Named 

The  official  nomenclature  for 
eight  man-made  chemical  elements 
was  recently  announced  by  the  In¬ 
ternational  I'nion  in  Chemistry  in 
.Amsterdam.  Holland.  In  addition 
to  the  official  naming  of  the  ele¬ 
ments,  which  include  the  atomii 
bomb  element  plutonium,  six  of  thi 
older  elements  on  the  periodic  table, 
known  under  different  names  in  dif¬ 
ferent  countries,  will  now  be  known 
otlicially  under  one  name  in  all 
lands. 

The  four  transuranium  elements 
(lho.se  beyond  uranium,  the  ninety- 
second  on  the  periodic  table)  made 
in  .America’s  atomic  ovens,  received 
the  names  proposed  by  their  mak¬ 
ers;  neptunium  for  element  93. 
Iiliitonium  for  94,  Americium  for  9.5 
and  curium  for  96.  The  four  other 
man-made  elements  were  named  as 
follows;  element  43,  technetium; 
element  61,  promethium;  element 

(continued  on  poge  226) 


RVniOIAMPI.A  1919 


General  Tiew  ol  the  main-hall  booths  at  Radiolympia  (National  Radio  Exhibition), 
held  in  London.  England,  between  Sept.  28  and  Oct.  8.  1949,  gives  a  good 
impression  of  the  number  of  firms  exhibiting.  Although  the  accent  was  on  tele¬ 
vision  at  the  show,  a  wide  variety  of  improved  and  more  economical  radio  receivers 
were  also  exhibited 
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AUDIO 

OSCILLATOR. 


6  AK5 
DOUBLER 
54-108  MC 


’CATM 


diodes 


GERMAWDW 


instrumente 


MODULATION 

FREQUENCY 

SELECTOR 


OCA- 

OSCILLATOR 
A7-S4  MC 


Dla;;ram  shows  the 
four  IN34's  used  as 
meter  rectifiers  in 
Boon  ton's  Type 
202-B  Frequency 
Modulated  Signal 
Generator.  The  di- 
<xles  help  assure  ac¬ 
curate  operation  over 
a  frequency  range  of 
5  i  to  216  me. 


Boonton  Radio  Corporation 
uses  four  lN34’s  to  maintain 


accurate  calibration  of  FM 


Signal  Generator  over 
wide  frequency  range 


Boonton  Radio  Corporation  instruments  using 
Sylvania  Germanium  Diodes  include— in  addition  to 
the  Type  202-B  Frequency  Mixlulated  Signal  Genera¬ 
tor— a  VHF  Signal  Generator,  a  L'niverter  and  a  Glide 
Slope  Test  Set.  And  Boonton  is  just  one  of  the  many 
manufacturers  who  have  found  Sylvania  Germanium 


Diodes  ideal  for  assuring  dependable  product  per¬ 
formance— or  of  making  equipment  designs  more 
compact.  You’ll  want  the  full  story  on  these  small, 
light,  rugged  diodes  that  require  no  heater  supplies. 
Mail  the  coupon  for  information  on  the  Sylvania'line 
—  including  ceramic  and  new  sealed-in-glass  types. 


SYL\;\NIA 

KLlifTlRlC 


Sylvania  EUctric  Products  Inc. 
Eltctronics  Division,  D«pt.  E-2912 
500  Fifth  Avanu*,  N«w  York  18,  N.  Y. 


Please  send  me  information  on  the  complete  line  of  Sylvania 
Germanium  Diodes,  including  glass  types. 


Electronics  Division,  500  Fifth  Avenue,  New  York  18,  N.  Y. 


EUCTIOmC  DEVICES;  RADIO  lUIES:  CATHODE  RAY  TURES:  PNOTOIAMFS: 
FlUORESCENT  LAMPS.  FIXTURES.  WIRINS  DEVICES.  SIGN  TURING.  LIGHT  DULDS 


ELECTRONICS  — December,  7949 


parallel  plates 


TUBES  AT  WORK 

(continued  from  p  111) 


FIG.  3 — Inductor*  Lt,  Lt  and  Lt  are 
parallel-plate  tank*.  FlooUnq  rotor* 
C<  tune  Li  and  Lt  a*  eboirn  oboee. 
DimeiMiona  oi  plate*  are  given  in  Fig,  1 
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An  EASY  and  ACCURATE  Way  to 
Measure  Audio  Frequency  Voltages 


•ne  Model  3oo 


Stale 


•  I lor  the  iiifaMirciiK-nl  of  Ml  \  olla;;*'-.  from  .<l()l  Noll  to 
lIK)  \  olts  ovi-r  a  fri‘<|in‘ii<'v  raii^c  of  10  to  laO.OOO  cLcIfs.  •  Ncciiracv 
of  ri'a(lii)<:s  is  ^2'  <  at  am  point  on  tln‘  scale.  #  Vcr\  stalilc  calilira- 
ti<»n  iiiiallcctiNl  liy  cliaiiccs  in  line  voltafie.  tnltes  or  i'in'iiit  eonstants. 

•  Kanee  su it<'lnn<:  in  <l<-ea<l<-  st<-ps  -<-asv  to  use  onl\  OMl  seal<-  to 
reail.  •  Output  jack  ami  output  control  pro\iile<l  so  that  Voltmeter 

•  an  he  ii>eil  as  a  hieh-eain  (TO  |)|{)  hieh-liilelit >  amplitier.  •  Neees- 
sories  availahle  to  extemi  reailines  up  to  10.000  N’olts  ami  down  to  10 
mieroxolls.  •  l’r<>ei.ion  Slnint  Kesist<»rs  <-oiiv<'rt  Nlmlel  dOON  oltmeter 
to’very  seiisitixe  dirci't -readine  niillianimeter. #  W  rite  for  complete  ilata. 

PRICE . $200.00 


BALLA.WI1  # 
LABORATORIES,  m. 

BOONTON  H.  J. -U  S-A. 


In  odditien  to  th«  Model  300  Voltmeter,  Bol- 
lontine  Loborotoriet  oUo  monufocture  Bottery 
Operoted  Electronic  Voltmeters,  R.  F.  Electronic 
Voltmeters,  Peak  to  Peok  Electronic  Voltmeters, 
and  the  following  occessories — Decode  Ampli> 
Hers,  Multipliors,  Precision  Shunt  Resistors,  otc. 


power  amplifier  between  55  and  70 
percent.  Power  frain  through  the 
power  amplifier  was  approximately 
4  to  1  at  300  plate  volts. 

Coupling  from  the  tripler  plate 
to  the  power-amplifier  cathode  line 
is  done  by  tapping  down  on  the  line 
I  with  a  sliding  piece  of  phosphor 
■  bronze  on  the  center  conductor  of 
RG59U  coaxial  cable.  On  the  tripler 
plate  and  amplifier  plate,  the  tap  is 
very  close  to  the  shorted  end,  while 
it  is  nearly  half  way  up  the  line  on 
the  cathode  tank  line  of  the  power 
amplifier.  It  is  necessary  to  add  a 
I  small  padder  in  the  cathode  tank  to 
compensate  for  various  tube  grid- 
cathode  capacitances.  This  is  abso¬ 
lutely  essential  to  realize  maximum 
performance  from  the  power  ampli¬ 
fier. 

Power  drive  to  the  tripler  is 
about  3i  watts  at  150  me.  Power 
output  at  450  me  is  7  watts.  This 
is  accomplished  by  staying  within 
cathode  current  ratings  and  plate 
dissipation  ratings  of  the  2C43. 


TV  Iiitfrference  From 
Inrundeficent  Lampn 

INTERFF.RENCE  to  tv  reception 
caused  by  incandescent  lamps  has 
recently  been  identified  by  several 
service  and  utility  groups.  Lamps 
on  the  point  of  burnout  have  long 
been  known  as  sources  of  interfer¬ 
ence  to  radio  and  tv,  the  cause  being 
sparking  across  a  small  gap  in  the 
filament  wire.  But  interference 
from  a  lamp  in  good  working  order 


PROVED  BY  INDUSTRY 

CORD  SET  DIVISION 

ESSEX  WIRE  CORPORATION  monticello,  Indiana 
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Essex  custom  engineers  your  assembly  for 

you;  then  builds  it  as  an  integrated  unit,  complete 

with  controls.  Through  a  network  of  plants 

Essex  controls  the  whole  operation  from  copper  bar 

to  your  product. 


Essex  Nerve  Systems  can  simplify  the  job  of  put¬ 
ting  life  into  your  electrical  products.  Essex  Wire 
Assemblies  have  repeatedly  proved  to  be  the  most 
economical,  dependable  and  uniform  of  electrical 


A  sompU  Wir«  A»«*fnbly  to 

your  tpocificotions  will  prove  more 
than  words.  Call  an  Essex  represen¬ 
tative,  or  send  your  specifications  to 
Service  Engineering  at  the  fcKtory. 


GRACOIL 


'One  Good  Jut 


CCUCf  ^  cUl  T  V  cOicuit^  tMtA> 

PTinTffli  TEIEVISION 


★  Order  these  Gracoil  TV  Trans¬ 
formers  and  get  identical  physi¬ 
cal  and  electrical  duplicates  of 
original  units  used  in  all  popular 
receivers.  Used  and  endorsed 
by  leading  TV  set  manufacturers. 
Dependable.  Trouble-free.  We 
invite  your  inquiry.  Write. 


Verticol  and  Horizontol  Blocking 
OiciMator.  Below  Chaisit 
mounting 


Verticol  ond  Horizontol  Blocking 
Otcillotor.  Above  Chottii 
mounting 


Plate  and  Filament  Troniformer 
with  and  without  Mognetic 
Shielding 


Filter  Choke 


Vertical  Defection  Output 
Transformer 


THE  GRAMER  COMPANY 


Electrical  Coils  and  Transformers 

J734  N.  PULASKI  KOAD  CHICAGO  39,  ILL.,  U.S.  A. 

■STAILISHID  IN  193S 


SINCE 


1887 


S.  BAY  ST.,  MILWAUKEE  7,  WIS 


NATION-WIDE  RAIL-AIR  SERVICE 
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DUSTRY 
EDS  THIS 


SHIPPING 

SERVICE 

Over  a  century  of  shipping  experi¬ 
ence  and  constant  improvement  are 
back  of  nation-wide  RAILWAY  EX¬ 
PRESS,  the  world's  largest  coordi¬ 
nated  rail-air  transportation  service. 
It's  your  complete,  all-purpose 
facility  for  every  size  and  type  of 
shipment. 

When  you  use  RAILWAY  EXPRESS, 
you  deal  with  one  responsible  car¬ 
rier.  One  single  charge  covers 
everything  you  need  for  satisfactory 
shipping.  Specify  RAILWAY  EXPRESS 
for  all  your  shipping  requirements. 

Service 

SINGLE  CHARGE  means 

Pick-up  and  delivery  in  all  cities  and  prin* 
cipal  towns  .  .  .  Fast,  uninterrupted  roil  or 
air  service  .  .  .  Automatic  voluation  coverage 
up  to  $50  or  50c  per  pound  .  .  .  Two  receipts 
—  one  to  the  shipper,  the  other  from  the 
consignee  .  .  .  and  many  other  odvantoges 
it  will  pay  you  to  investigate. 


EXPRESS 


1 

MILWAUKEE 

WROI  WASHERS 


I"  1 

L  J 

I'  j 

7^  SYMBOL  of  QUALITY  for  62  YEARS 

WASHERS  .  .  .  Standard  and  Special,  Every  Type,  Material,  Purpose, 
Finish  .  . .  STAMPINGS  of  every  Description  .  .  .  Blanking,  Forming, 
Drawing,  Extruding. 

Your  most  dependable  source  of  supply  —  the  world's  largest  manufac¬ 
turer  of  Washers,  serving  Industry  since  1887.  Over  22,000  sets  of  Dies. 
Submit  your  blueprints  and  quantity  requirements  for  estimates. 


,  \ 

kOMPONENTS- 

BPD’s  (Disks)  and  BPFs  (Flats) 

for  SPACE  SAVING  ani  ECONOMY 

-  / 


^  ^  Ways 

A,/'"**'  ‘'.p  b.  * 

7*'  ‘'“"'"'’'••-V;?  . . 

'"'■•fooion 


t/* 

""•«  ov,, 
'*•"''•0/,.  •"" 


Hi-Q  Disk  and  Hi*Q  Flat  Ceramic  Capacitors  fre¬ 
quently  save  space  simply  because  their  physical  shape 
is  more  adaptable  than  tubular  units  . . .  and  even  more 
frequently  because  one  of  them  serves  in  place  of  two, 
three  or  more  individual  capacitors.  The  multiple  units 
also  simplify  soldering  and  wiring  operations  and  thus 
effect  substantial  production  economies. 
j  These  are  just  a  few  of  the  many  types  of  Hi>Q 
/Components  which  are  setting  the  highest  possible 
standards  for  Precision,  Quality,  Uniformity  and  Mini¬ 
aturization.  Our  engineers  are  always  available  to 
work  with  you  in  developing  capacitors  or  combina¬ 
tions  of  capacitors  to  best  meet  your  specific  needs. 
Please  feel  free  to  call  on  us  at  any  time. 


O  HfQ  BPD's  (Diftkff)  are  available  in  capacities  of  from  .001 
mf.  to  .01  mf.  Dual  units  range  from  2^.001  mf.  to  2a.005 
mf.  Triple  units  are  supplied  in  standard  rating  of  3x.001S 
mf.  and  3x.002  mf.  .\llare  guaranteed  minimum  values. 

O  Hi*Q  BPF^s  (Flats)  can  be  produced  in  an  unlimited  range 
of  cafiacities.  The  number  of  capacities  on  a  plate  is  limited 
oni>  by  the  '*K**  of  the  material  and  the  physical  size  of  the 
unit.  They  do  nor  necessarily  have  to  have  a 
common  ground  as  is  the  case 
the  disk  type. 


Plonfs;  Fronklinvills,  N.Y. —  Jsssup.  Pa. Myrtle  Bsoch,  $.  C. 
Sales  Offices  New  York,  Philadelphia,  Detroit,  Chicago,  Los  Angeles 
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TUBES  AT  WORK 


OSCILLOSYNCHROSCOPE 
Model  OL-15B 

Detiqned  lor  maximum  uxelulneu  in  labora¬ 
tories  doing  a  earierr  oi  research  work,  this 
instrument  is  suited  to  radar,  teleTislon,  com¬ 
munication,  facsimile,  and  opplicotions  inroW- 
ing  extremely  short  pulses  or  transients.  It 
provides  a  variety  oi  time  bases,  triggers, 
phasing  and  delay  circuits,  and  extended- 
range  amplifiers  in  combination  with  all 
standard  oscilloscope  functions. 


THESE  FIATURBS  ARB  IMPORTANT  TO  YOU 

•  Extended  -  range  cnnpliiiers;  vertical,  mits  observation  oi  t: 

flat  within  3  db  S  cycles  to  6  mega-  regularly  recurring  p 

cycles,  full  tube  deflection;  horizon-  •  Variable  delay  circu 

tal.  flat  within  1  db  5  cycles  to  1  external  or  internal  ti 

megacycle. 

•  High  sensitivity:  vertical,  O.OS  RMS  e  Sawtooth  sweep  ra 

volu  per  inch;  horizontal  0.1  RMS  cycles  to  SOO  kilocycl 

volts  per  inch.  ,  4,000-volt  acceleration 

e  Single-sweep  triggered  time  base  per-  intensity  and  definiti 

For  complete  data,  request  Bulletin  MO  912 


FIG.  1  -Straight-filament  type  oi  lamp 
used  in  the  tests 


had  not  been  suspected.  One  of  the 
first  to  track  down  such  a  source 
was  the  Communications  Commit¬ 
tee  of  the  Pennsylvania  Electric 
Association.  This  group  found  that 
the  Mazda  A  lamp  (Fig.  1),  an  old 
type  containing  a  straight-wire  fila¬ 
ment  in  the  form  of  a  cage  sup¬ 
ported  on  a  glass  post,  was  a  nota¬ 
ble  offender.  Television  .service  or¬ 
ganizations  have  detected  similar 
interference  from  modern  inside- 
frosted  bulbs. 

To  study  the  effect  at  first  iiand, 
the  editors  of  Elfxtronics  re¬ 
quested  the  Pennsylvania  Electric 
As.sociation  to  provide  a  lamp 
known  to  cause  the  interference. 
The  lamp  was  installed  (Fig.  2)  in 
an  open  holder  about  two  feet  away 
from  a  model  630TS  television  chas¬ 
sis.  The  lamp  and  receiver  were 
fed  from  the  same  convenience  out¬ 
let. 

The  interference  ob.ser\'ed  in  the 
test  takes  the  form  of  one  or  more 
horizontal  bars,  covering  from  3 
to  .'50  lines  of  the  image  (corre¬ 
sponding  to  interference  pulses  of 


SWEEP  CALIBRATOR 


SQUARE-WAVE  MODULATOR 
AND  POWER  SUPPLY 


Model  GL-22  A 

Thii  versatile  source  of  timing  markers 
provides  these  requisites  lor  accurate 
time  and  frequency  measurements  with 
an  oscilloscope; 

•  Positive  and  negative  markers  at 
0.1.  1.0,  10,  and  100  micro-seconds. 

•  Marker  amplitude  variable  to  SO 
volts. 

•  Gate  having  variable  width  and 
amplitude  lor  blanking  or  timing. 

•  Trigger  generator  with  positive 
and  negative  outputs. 

Further  details  are  given  in 
Bulletin  MC-912. 


Model  TVN-7 


Here  is  the  heart  oi  a  super  high  fre¬ 
quency  signal  generator  with  square- 
wove.  FM,  or  pulse  modulation.  Pro¬ 
vides  for  grid  pulse  modulation  to  60 
volts,  reflector  pulse  modulation  to  100 
volts,  square  -  wave  modulation  from 
600  to  2,500  cycles.  Voltage-regulated 
power  supply  continuously  variable 
280-480  or  180-300  volts  dc.  For  addi¬ 
tional  data  and  application  notes,  see 
Bulletin  MM-912. 


STANDING  WAVE  RATIO  METER  AND  HIGH  GAIN  AUDIO  AMPLIFIER 
Model  TAA-16 


•  Standing  wave  voltage  ratios  are  read  directly 
on  the  panel  meter  oi  this  sensitive,  accurate 
measuring  instrument. 

•  Frequency  range  500  to  5.000  cycles  per  second. 

•  Two  input  channels  with  separate  gain  control 
for  each. 

•  "Wide-band''sensitivity  151  microvolts  full  scale. 

•  "Selective"  sensitivity  10  microvolts  full  scale. 

•  Bolometer  crystal  switch  adjusts  input  circuit 
Ask  for  your  FREE  copy  of  to  signal  source. 

our  Brochure  illustrating  and 

describing  all  Browning  Prod-  Write  for  Bulletin  MA-912  containing  full  details 
ucts.  of  this  useful  instrument. 


In  Canada,  address  Meas¬ 
urement  Engineering  Ltd., 
Arnprior,  Ontario. 

EXPORT  SALES 
9  ROCKEEELLER  PLAZA 
Rm.  1422,  New  York  20,  N.V. 


FIG,  2 — Test  setup  oi  lamp  and  receiver 
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ream. 


TEFLON'"  TAPE  IHSUUTION 
SERVES  FROM  -80°  TO  500°F. 


glass  braid 


No  other  available 
material  has  the  com¬ 
bination  of  low  elec¬ 
trical  lo88»‘s  and  heat- 
reaistance  of 
ITu  Pont  “Teflon” 
tetrafluroet  hylene 


“Teflon”  tape  is  seeing  wider  and 
wider  use  in  such  applications  as  insu¬ 
lation  for  wire  and  cable,  ground  insu¬ 
lation  for  motors  and  generators,  con¬ 
ductor  and  layer  insulation  in  trans¬ 
formers  and  coils.  Its  power  factor  is 
less  than  0.0005  and  its  dielectric  con¬ 
stant  only  2.0  over  the  entire  spectrum 
measured  to  date,  60  cycles  to  30,000 
megacych‘8.  Its  dielectric  strength  is 
excellent  and  is  unaffected  by  tempera¬ 
ture  changes  up  to  at  lejist  400‘'F.  The 
tape  gives  service  up  to  SOO^F. “Teflon” 


tape-  has  excellent  mt'chanical  strength 
and  pliability  ...  at  temperatures  as 
low  as  —80  F.  In  wrapix-d  con.struc- 
tion  it  fits  even  more  tightly  as  the 
tem|x-rature  is  raised.  It  has  zero  water- 
absorption,  and  Ls  unaffecterl  by  out¬ 
door  weathering. 

“Teflon”  is  supplied  by  ITu  Pont  in 
the  standard  shapes  of  nxis,  tubes, 
sheets,  beading,  and  tape,  and  in  mold¬ 
ing  powde-r,  both  shri-dded  and  granu¬ 
lar.  WRITK  NOW  for  mon-  data  on 
the  propt*rties  and  eU'Ctrical  uses  of 
“Teflon”! 

E.  1.  du  Pont  de  Nemours  &  Co. 
(Inc.),  Plastics  Department,  Main 
Sales  Offices:  3.50  Fifth  Avenue,  New 
York  1,  New  York;  7  South  Dearborn 
Street,  Chicago  3,  Illinois;  810  East 
60th  Street,  Los  Angeles  1,  California. 
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moisture-seal  wrap  of 
“Teflon”  tape  sealed  with 
silicone - 


copper  braid  shield 


silvered  copper 
braid  shield 


“Teflon”  tape  insulation 
sealed  with 
silicone  — 


conductor 


(Wir«  orvd  cobl«t  shown  obovo  mod*  with  "Toflon'*  Tap*  by 
boston  Imwiatod  Wiro  &  Coblo  Co.«  boiton.  Moss.) 

Tune  in  to  Du  Pont  “CAVALCADE  OF  AMERICA.’* 
Tuesday  m^hts — SBC  coast  to  coast. 


U  J 

Tfastks 

•  ETTIR  THINGS  FOR  BETTER  CIVINO 
.  .  .  TNIOUCN  CHtMisrtr 


glass  braid 


— “Teflon  tape 
insulation  sealed 
with  silicone 


glass  braid 


< — “Teflon  tape 
,  I  insulation  sealed 
•*  with  silicone 


conductor 


conductor 


! 


/ 
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IF  irs 
SPECIAL 
SEE 

PROGRESSIVE 


meet  (hanging 
pickup  needs! 


SOfV  a  full  tine  of  Titone’e  amatint 
ceramic  pick  ups^made  by  famous 
Sonotonef  All  with  these  great  basic 
features:  Full  frequency  (retponte 
from  to  10.000  eyelet.)  Bell-llke 
tupertone  maket  new  or  old  players 
thrilllnit-  Climate«proof.  moisture* 
proof,  funaus*proof !  Ll^ihtest  pressure 
saves  needle  wear,  revives  worn  records. 
NO  needle  talk!  NO  crystals,  maftnets. 
filaments  to  fall.  NO  pre-ampllflers. 
Performs  perfectly  for  years! 


Progressive  specializes  tn  manu* 
factoring  speciol  heads,  threads 
ond  finishes  on  any  metal  or  alloy 
odopted  to  cold  upset.  Pleose 
write  for  catalog  showing  many 
Progressive  specials.  Catalog  In¬ 
cludes  purchasing  and  engineer¬ 
ing  helps. 


//te  PROGRESSIVE 
MANUFACTURING  CO. 

50  NORWOOD  ST 
lORRINGTON,  CONNECTICUT 


Custom  Built  to  Exacting 
Industrial  and  Electronic 
Requirements 


whatever  the  unusual  purpose  or  requirements 
of  the  dry  battery  you  want.  Specialty  Battery 
Company  can  help  you.  We  specialize  in  sup¬ 
plying  hard-to-get  dry  batteries  for  thousands  of 
special  uses.  We  can  also  design  and  produce  a 
Specialty  battery  to  your  own  specifications. 

Write  For  our  Catalog 

Save  time  and  trouble.  Use  this  f  . 

catalog's  complete  listing  and  de-  / 

scriptions  to  find  exactly  the  bat-  f 

tery  you  need  for  any  conceiv-  ■ —  .....^  I 

able  purpose.  / 


SPECIALTY  B  A  Tjrj|R  Y  COMPANY 

A  SUBSIDIARY  OF  THE  (rAYOVaT)  RAY-O-VAC  COMPANY 
M  A  D  I  S  O  N37—'wI  S  C  O  N  S  I  N 


Call  your  Jobber  or  write  to 
SONOTONE,  Box  5,  Elmsfard,  N.Y. 


December.  1949  —  ELECTRONICS 


L 

r\L  rLMnd  nuw  m  your 

1950  ADVERTISING  BUDGET  TO  INCLUDE  THE 


electronics  BUYERS’  GUIDE 


A  Proven 


SALES-PRODUCING  TIE-UP 


POINT  OF  SALES 


ELECTRONICS  BUYERS'  GUIDE  is  used  throughout 
the  year  by  design,  production,  maintenance  and 
control  engineers  and  purchasing  agents  because  it 
is  the  only  complete,  accurate  source  of  electronic 
product  information. 

Product  source, is  determined  FIRST  by  reference  to 

■  in  which  products  and  manu- 
ut  engineers  need  more  than 
chnical  data  before  they  can 

>  pays  off  for  there  is  a  page 
ir  the  product  listing  of  every 
iser.  This  permits  quick  refer- 
y  technical  data.  The  design 
ciiy  .  .  .  which  means  in  reality 
N  MADE. 


THE  BUYING  GUIDE 
THAT  IS  USED  BY 
YOUR  PROSPECTS  AT 


Summing  up,  this  meai\  you've  caught  your  pioepect 
at  a  most  vital  and  imp^tant  time  —  The  Point  Of 
Sales  —  when  buying  decisions  are  made.  Ait  ad¬ 
vertisement  in  the  Buyers'  GuiHe  is  the  most  effootive, 
economical  way  of  reaching  thds^reatest  numbor  of 
potential  buyers  at  that  vital  time.\ 


electronics 

BUYERS’  GUIDE 


•  A  McGRAW-HILL  PUBLICATION  • 
330  West  42nd  St.,  New  York  18,  N.Y. 


or  pAon«  yovr  heal  BLSCTRONICS  di$trict  mon- 
agar  for  eomplata  datails  of  tha  Bvyan'  Guida  h$»a. 
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TUBES  AT  WORK 


FIG.  3 — lolariaranc*  on  channel  4  con- 
titled  oi  two  bare 


200  to  3,000  microseconds  dura¬ 
tion).  The  wider  bars  display  beat- 
pattern  striations  having  from  50 
to  130  black  and  white  segments  in 
the  width  of  the  picture.  The  beat 
pattern  indicates  that  each  pulse  of 
interference  has  a  frequency  in  the 
vicinity  of  the  picture  carrier,  and 
is  frequency  modulated  over  a 
range  of  1  to  2  me.  The  possibility 
that  the  interference  occurs  at  in¬ 
termediate  frequencies  is  ruled  out 
by  the  radical  change  in  its  charac¬ 
ter  as  the  receiver  is  tuned  from 
one  channel  to  another.  The  pulses 
of  interference  are  synchronous,  as 
is  to  be  expected,  with  the  fre- 
iiuency  of  the  local  power  system. 

With  the  particular  lamp  tested, 
the  strongest  interference  was  ex¬ 
perienced  on  channel  4  (66-72  me), 
and  took  the  form  of  two  bars  (Fig. 
3).  When  the  lamp  bulb  was  par¬ 
tially  shielded  by  placing  one’s  hand 
over  it,  the  intensity  was  reduced 
markedly,  but  otherwise  retained 
its  character,  as  shown  in  Fig.  4. 


Send  them  ink-on-paper  records  of  product  character¬ 
istics  .  .  .  recordings  that  ore— Instantaneous— Accurate 
—  Permanent. 


Recordings  from  D.C.  to  1 00  cps.  of  surface  characteris¬ 
tics,  pressures,  strains,  vibrations,  and  countless  other  phe¬ 
nomena  are  easily  made  by  Brush  Oscillographs.  When¬ 
ever  desired,  recordings  may  be  stopped  for  notations 
on  chart  paper.  A.C.  or  D.C.  signals  may  be  measured. 


devices  before  you 
buy. .  .they  offer  more 
for  your  money.  Why 
not  hove  o  Brush 
field  engineer  coll? 
At  no  obligation,  of 
course.  Just  coll  or 
write,  today,  you 
will  find  it  worth  a 
few  seconds'  time  I 


FIG.  4 — Partial  shielding  of  bulb  re¬ 
duces  the  Intensity  of  the  bars 

On  channel  2  (54-60  me)  the  inter¬ 
ference  was  less  intense  and  ap¬ 
peared  in  three  bars  (Fig.  5).  On 
channel  5  (76-82  me)  only  one  bar 
appeared,  likewise  of  low  intensity 
(Fig.  6).  On  channels  7  to  13  (174- 
216  me)  very  little  interference  was 
noted,  although  one  small  bar,  too 
faint  to  be  photographed,  was  seen 
on  channel  13  (210-216  me). 

When  the  lamp  was  removed 


340S  fsrkiss  Avssss  •  Clsvslosd  14,  Ohio,  U.S.A. 


MA6NITIC  iiCOBDING  DIV.  •  ACOUSTIC  PROD.  DIV. 


Conodion  Asprsstnfafivs: 

A.  C.  Wickmon,  (Canada)  Ifd.,  P.  O.  Box  9,  Sfotion  N,  Toronto  14 
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1  luin  1  fsT^Miwi 

hlliKill 

Redesign  with  TRUARC  cuts  unit  cost  42^ 
saves  7%  minutes  assembly  time  ' 


oiA>  ^ 


SCREW  AND  WASHER  HOLD  FLOATING  GEAR  IN  PLACE 
in  old  model  newspaper  facsimile  recorder.  Gear  stud  may 
rotote  ot  pivoted  end.  molting  removal  of  screw  difficult. 
Screw  heod  takes  up  valuable  space. 


TRUARC  RING  REPLACES  SCREW  AND  WASHER  in  this 
typtcol  application.  Truorc  Ring  saves  space,  makes  ossem- 
bly-disossembly  quicker  and  easier  No  screw  slots  to  get 
burred  up. 


Not  only  do  22  Truorc  Rings  save  time  and  money 
in  production  for  Times  Facsimile  Corporation, 
New  York.  They  also  make  maintenance  easier  and 
faster— a  basic  advantage  in  a  machine  on  duty 
24  hours  a  day. 

Redesign  with  Truorc  Rings  and  you  too  will 
save!  Wherever  you  use  machined  shoulders,  nuts, 
bolts,  screws,  snap  rings,  cotter  pins,  there's  a 
Truorc  Ring  that  does  a  better  job  of  holding  parts 
together. 

Find  out  whot  Truorc  Rings  can  do  for  you. 
Send  your  blueprints  to  Waldes  Truorc  engineers 
for  individual  attention  without  obligation. 


WALDES 


TRUARC 


22  WALDES  TRUARC  RINGS  GIVE 
THESE  BIG  ADVANTAGES: 

•  Vi  inch  space  saving  permits  money-saving 
use  of  standard  relay  rack. 

•  7Vi  minutes  assembly  time  saving. 

•  42t  overall  unit  cost  saving. 

•  Replace  tapping  with  simple  grooving 
operation. 

•  Speed  maintenance  because  Truarc  Rings 
are  easy  to  assemble  and  disassemble... 
can  be  used  over  and  over  again. 


Waldes  Kohinoot,  Inc.,  47-16  Austel  Place  E12 

Lonq  Island  City  1,  N.  Y. 

Please  send  28-page  Data  Book  on  Waldes  Truarc 
Retaining  Rings. 


RETAINING  RINGS  I 

WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITY  1,  NEW  YORK  | 
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.  »  eW  yoke- 


an  open  letter 


December,  19^-9 


of  powdered  Iron  Cores 

To  All  Users  your 

0-  •  •  rtar  13  plac«'i  for  In  these 

,,eKt  time  material  do  you  use 

core  maher  this  ,uestlo  . 

.c  Carbonyl  Iron  ^If 

Tf  his  answer  is  on  the  nar^et.  ^ 

Viiehest  quality  this  vn  ItY  ot.  no  extra 

usine  the  hignes  h  Q^rselu.  stability  S-Ty^n-r-ifTTe 

another  name  af^^y„  and  ^moapheri^^^  p,33lt.le 

of  high  Q,  f  s^re  I’m  ^ 

HHn.  t^Se^arhonyl  Iron  Po«  ,ou^ 

Tha  ehsweh  is^ohvloua.  ^  ^ ryourself  what 

with  the  best—  If ^  Pf 'nlS  Q  mat;rlals  car.  make. 

oi.e  maker  ^  ^Low-cost,  hlgn  w, 

a  dlffererxe  these  3,neerely,  # 

MITARA  &  Flf”  corporation 

General  Aniline  . 


G.A.^E  Carbonyl 
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toiall  users  of  powdered  iron  cores . . . 


Core  users— liere's  a  tip  that  will  guarantee  you  cores 
made  of  the  highest  quality  materials  on  the  market, 
.^sk  your  core  maker  for  cores  made  writh  Carbonyl  Iron 
Powders.  You  will  guarantee  yourself  high  quality  cores 
because  Carbonyl  Iron  Powders  are  high  quality  products 
with  low  loss  characteristics.  They  are  manufactured  and 
tested  for  quality  under  the  most  rigid  conditions. 

It  costs  no  more  to  secure  Carbonyl  Iron  Powder  cores. 
On  a  performance  basis,  they  offer  savings  not  possible 
with  other  magnetic  powder. 

Your  core  maker  knows  about  these  high  Q  materials. 
He  is  familiar  with  their  stability,  their  ease  of  insulation, 
and  the  controlled  particle  size  distribution.  That's  why 
we  say,  next  time  you  order,  insist  on  ('arbonyl  Iron 
Powders  for  best  results! 


ANTARA. PRODUCTS 


% 


ENERAL 

NILINE  &  FILM  CORPORATION 


444  MADISON  AVENUE 
NEV/  YORK  22.  N.  Y. 

‘  •© 


Iron  Powders 


TTipa 
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TUBiS  AT  WORK 


(coRtimitd) 


about  20  feet  from  the  receiver  and 
connected  to  a  separate  outlet  (join¬ 
ing  the  receiver  outlet  through  the 
fuse  box  over  40  feet  of  BX  cable), 
the  interference  disappeared  on  all 
channels  except  channel  4,  and  then 
only  one  bar  was  of  sufficient 
strength  to  be  visible. 


INSULATING  AND  PROTECTING  antenna  lead-ins  with  ''SCX^TC'M"  N»>.  .V'  l  icet ncal 
Tape.  U'eather-resistant  tape  protects  aluminum-copper  contacts  against  electrolytic  corrmitm. 

Now  TV  antennas  get  all-weather  insulation 

Service  costs  cut  on  1  year  maintenance  guarantee 


W  et  connections  were  caus¬ 
ing  "ground  out”  TV  sig¬ 
nals  until  servicemen  began 
insulating  antennas  with 
"SCOTCH”  No.  33  l.lec- 
tricalTape.  Now,  this  tough 
tape  is  giving  lasting  pro- 


ence  from  damp  line-splices 
has  been  minimized. 

You  can  get  expert  advice 
on  how  "SCOTCH”  l.lec- 
trical  Tape  can  save  you 
time  and  money  on  your 
next  insulating  job  by  drop- 


riG.  6— Channel  5  interference  con- 
listed  oi  one  bar 


tection  in  practically  every  ping  a  card  to  Dept.  hS- 1 29 
kind  of  weather — interfer-  today.  This  service  is  1  RI  H. 


also  makt'rs  of  <ithcr  “SC'OTi  I!”  Brand  !*rc*.sure*Scnsitive  Tapes,  “I’NDI'.KSh.Al.” 
Rubl»ert/ed  C'oatnic.  StolClII  ITK”  Krflccijve  Sheeting,  “SAl  KTYAVAl-K*’ 
Nfiti-SHp  Sui  facing.  ’'.tM”  Abrasivca,  Adhesives. 

Gwfo/  £Mport  DUREX  ABRASIVES  CORP.,  N*w  Rocheiie,  N.  Y. 
h  Canada  CANADIAN  OUREX  ABRASIVES  LTD.,  Brantford,  Ontario 


PAo<l«  in  U.  V  A.  by 

Minnesota  Mining  &  Mfg.  co.,  poui  a. 


Quick  Facts  About  "SCOTCH”  No.  33  Electrical  Tope 

•  HIGH  DIELECTRIC  STRENGTH— tner  T.ooo  voltv 

•  TOUGH— plast  ic  backing  is  abrasion  resistant,  unaffected  by 
water,  acids,  alkalies,  alcohols,  exposure  to  sun,  rain,  snow,  ice. 

•  STRETCHY  — contornis  snuglv  to  uneven  surfaces. 
*REMEMBER  —  for  perfect  high-beat  insulation  use 

"SCOTC.ll”  Ilectrical  Tape  No.  27.  Glass-backed. 


The.se  ob.servations  indicate  that 
the  source  of  the  interference  is 
shock  excitation  of  one  or  more 
I  tuned  circuits  whose  natural  res¬ 
onances  are  in  the  50-  to  100-mc 
band.  One  possible  explanation  is 
i  thermal  vibration,  causing  the  fila¬ 
ment  wire  to  make  intermittent 
j  contact  with  its  supports.  This 
would  cause  the  natural  period  of 
j  the  filament  wire,  considered  as  a 
resonant  system  made  up  of  its  own 
-self  inductance  and  distributed  ca- 
,  pacitance,  to  change  synchronously 
j  with  the  alternation  in  voltage  drop 
I  along  the  wire.  If  the  duration  of 
I  the  intermittent  contact  is  brief, 
the  resonant  circuit  formed  by  the 
wire  receives  a  brief  pulse  of  ex¬ 
citation  from  the  power  line  once 
each  cycle. 

Lamps  of  the  type  shown  are  still 
in  use,  particularly  in  rural  dis¬ 
tricts,  and  are  most  often  found  in 
attics  and  cellars.  Instances  of  this 
type  of  interference  which  come  to 
the  attention  of  readers  should  be 
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hallu\UJ  ( V.xhiiU^t  Vnit  — 
typiiM  example  of  hou  DPI  sim 
pltftei  lUikum  for  \our  u  e 


now  offers 


"High  Vacuum 


in  a 


Unit  Package 


BALLAST 


TANK 


QUICK -OPENING 
HIGH  VACUUM  SEAL 


SOLENOID  VALVES 


3-STAGE 

FRACTIONATING 

DIFFUSION 

PUMP 


MECHANICAL 

PUMP 


•  • .  for  higher  vacuum 
on  production  lines 

This  simplified  unit  can  be  installed  at 
each  station  of  a  rotat)’  exhaust  machine  to 
augment  a  mechanical  pumping  system, 
or  to  replace  mercury  diffusion  pumps.  It 
should  assure  faster  production  and  attain 
much  higher  vacuum  — a  much  dc*sired 
result  for  manufacturers  of  electronic 
tubes  and  many  other  evacuated  products. 


•  •  •  OS  a  better  tool 
for  the  laboratory 

The  physicist,  chemist  or  electronics  re¬ 
searcher  will  find  this  economical  package 
advantageous  on  all  manner  of  experi¬ 
ments.  The  ballast  tank  assembly  may- 
save  hours  in  achieving  highest  stages  of 
vacuum.  The  system  can  be  let  run  with 
a  minimum  of  attention  to  make  high 
vacuum  instantly  available  when  needed. 


For  more  JetjtleJ  infornhition  on  this  and  other  high 
vacuum  packages  to  fit  your  particular  requirements,  u  rite 

Vacuum  Equipment  Division 

Distillation  Products,  Inc. 

SuhskHary  of  Eastman  Kodak  Company 

727  RIDGE  ROAD  WEST,  ROCHESTER  13,  N.  Y. 


Distillers  of  Oil-Soluble  Vitamins  and  Other  Concentrates  for  Science  and  Industry;  Manufacturers  of  High  Vacuum  Equipment. 
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MPERITE  CO.,  Inc.,  561  Broadway,  New  York  17  ,  N.Y. 

In  Canada:  Allas  Radio  Corp..  Lid.,  560  King  Si.,  W.  Toronlo 


lObSNEPPEfiHAN  AVENUE.  YONKERS  3.  NEW  YORK 


There’s  Modern  Magic  in  TV  "Staging”  and  more 

PROFITABLY  VERSATILE  TV  Broadcasting 

^  with  the  New  Stage  Ne.1 


This  most  versatile  telecasting 
optical  projector  enables  dual  pro¬ 
jection  with  any  desired  optical 
dissolve  under  exact  central. 


The  accessory  STAOl  NUMBER  I 
adds  three  functions  separately  or 
simultaneously:  a)  teletype  news 
strip,  b)  vertical  roll  strip  and  c) 
revolving  stage  for  small  objects. 

The  TllOP,  used  with  TV  film  cam¬ 
eras/  permits  Instant  fading  of  one 
object  to  another,  change  by  lap 
dissolve  or  by  superimposing. 
Widest  latitude  Is  given  program 
directors  for  maximum  visual 
Interest  nnd  Increased  TV  station 
Income. 


IGRAYJ  RESEARCH  and  Development  Ce^ 


jUPWME 


16  Arbor  St.,  Hartford  1,  Conn. 


PROVIDE  DELAYS  RANGING 
FROM  I  TO  120  SECONDS 


A  EATURES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  —40°  to  110°  F  .  .  .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes  . . .  Explosion-proof . . .  Octal  radio 
base  .  .  .  Compact,  light,  rugged,  inexpensive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 

PROBLEM?  Send  for  "Special  Problem  Sheet" 


in  BRUSHES 

for  high  current  density  mini¬ 
mum  wear  low  contcKt  drop 
lew  electrical  noise  self-lulwi- 
catien 

in  CONTACTS 

for  low  resistance  non-welding 
character 

GiAPHALlOY  works  whoro  othors  won't! 
SDOcify  GRAPHALLOY  with  confidonco. 

*A  spociot  sllvor'imprognotod  grcphit# 


A  m  p  e  r  i  t  e 
REGULATORS 
are  the  sim- 
plest,  lightest, 
cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity. 


AMPIRirl 

A3C  VARIES 


:tS  APPROX 


Write  for  4-page  Illustrated  Bulletin. 
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N<*w  ' 

KI<M‘lr<>ii  riihe  with  I 
Seals 

!No>v  Avuilulilt*  f«»r  Full  IN»w«‘r 
<>|  M‘ralioii  I  |>  to  I  10  iih-<> 


The  availability  of  the  Machlett 
1,  a  compact.  sui)er-|M)\ver  water 
and  forced-air  cooled  triode  for  opera¬ 
tion  up  to  110  mes  sec.  in  FM.  AM, 
TV  and  industrial  service  is  a  con¬ 
tribution  of  sitrnificant  proixirtion  to  j 
l)roKre.ss  in  all  fields  of  electronic  de¬ 
velopment.  The  tube  is  provided  with 
coaxial  filament,  Krid,  and  plate  seals, 
making  it  ideally  suitetl  to  cavit.v-  ! 
type  circuits.  ' 

Superior  Kealiin's  j 

Developed  to  satisfy  the  need  for  , 
hij;her-|M)wer  electron  tubes  in  broail- 
ciust,  communications,  research,  and 
industrial  services,  this  all-rinjr-seal  | 
triotle  is  of  a  balanced  electrical  and  j 
mwhanical  design.  Its  low  plate  im- 
ptslance  makes  it  ideall.v  suitable  for 
broa<l  band  applications.  All  electrodes  . 
mount  dinvtly  from  heavy  copper  | 
cylinders,  resultiiiK  in  a  structure 
which  is  far  superior,  eUftrically  and 
mechanically,  to  conventional  water- 
ctxiled  ebvtron  tube  design;  all  Klass- 
to-metal  seals  are  of  Kovar,  and  the 
lar^e  diameter  seals  Kive  increased 
strength  and  freeilom  from  excessive 
heatiiiK  at  elect  rode  contacts.  The  tube 
incorporates  a  hiKh-conductivity. 
heavy-wall  cojiper  anode.  The  intejrral 
anode  water  jacket  and  ipiick  chancre 
water-coupliiiK.  contrilnite  to  easy  and 
ra|)id  tube  replacement.  The  cathode 
is  a  It!  strand  .self-sup{K)rtin>r  tho- 
riated-tuiiKsten  filament,  completely 
balanced  and  stress-free  throuKhout 
life.  The  rijridly  supported  Ki’id  and 
cathode  are  desijrned  to  jrive  uniform 
anode  heatiiiK-  The  grid  is  capable  of 
unusually  hijrh  heat  dissipation  con- 
tributiiiK  to  maximum  stability  of 
tube  performance  and  circuit  opera¬ 
tion. 

Wide  .Applieutioii 

The  foreKointr  design  features  and 
characteristics  are  incorporated  in 
the  ML-:{54  triode,  developed  by 
Machlett  Laboratories,  Inc.,  Sprinjr- 
dale.  Conn.  The  ML-:?.'}  I,  having  basic 
desiKii  features  usable  over  a  wider 
ranjre  of  jxiwer  iuid  freiiuencies  than 
has  been  heretofore  available  in  tri- 
odes,  finds  applications,  amonjr  others, 
in  hi>rh-power  AM,  FM  and  TV  broad- 
castinjr,  cyclotron  and  synchrotron 
oscillators  and  in  induction  and  dielec¬ 
tric  he.atintr.  (udvertisement)  | 


DESCRIPTION 

1  he  is  a  compact,  "cneral  purpose,  hi^h  |H)wer  eleelron  tube 

doifined  for  o|M-ration  at  full  pouer  up  to  1  10  mcs/s«T.  It  is  an  all-rinji-seal 
uater  and  forced-air-cooled  triode  capable  of  "ixiii"  in  excess  of  .^)  kilowatts 
output  power  at  lOl!  mes,  s«-c.  in  "rounded  "riil  circuits  with  10  kilowatts 
ilriviii"  power,  tionsiderably  hi"her  power  is  available  at  lower  fre(|uencies. 
Ibis  tube  is  ideally  suited  for  cavity  o|>eration.  and  its  low  plate  im|M'ilance 
is  advantageous  for  broad  band  apjilications.  Features  inclutle  Kovar  ylas.s- 
to-uietal  seals,  stiirdv  electroile  structures,  iiitegral  anode  water  jaiket.  and 
ipiick  ebaufre  water  coupliu".  1  he  cathode  is  a  stress-free  self-supportiii}' 
thoriated-tunsislen  filament. 


GENERAL  CHARACTERISTICS 


Electrical 

Mechanical 

1'  ilament  \  olta"e 

12..'i  volts 

Mounlinj:  Nertical.  Anode  Down 

Filament  Lurreut 

220  amps 

ater-llow  on  Anode 

Amplification  Factor 

2. 

for  T.J  K\\  Dissipation 

4.1  gpiit 

Intereleclrode  ( lapacilauci 

I'S 

for  .i0  K\\  Dissipation 

.40  gpm 

(Irid-I’late 

6.1  uuf 

Air  Flow  on  Seals 

(irid-Filament 

uuf 

to  limit  }:lass  to 

220  cfm 

I’lale-f  ilament 

2.4  uuf 

•Net  Weight.  a|)proximate 

40  lbs 

MAXIMUM  RATINGS:  R'idio-Frequency  CW  Oscillator 


IH!  I’lalc  \  ollage 

lfn.v.  t'rrq. 

.Sti  tncM/aec, 

l.'> 

Max.  Frrq. 

1 10  tart/ nee, 

0 

kVdc 

1 X]  I’lale  (Current 

1.4 

1,4 

,\dc 

D(1  (Irid  \  oltage 

-1.6 

-1.6 

k\dc 

|)('  drill  durrenl 

2..') 

2..4 

Adc 

I’late  Input 

ITi 

1(M) 

kW' 

I’lale  Dissipation 

7.1 

.40 

kVV 

For  complete  technical  data  on  the  MI.-.'Til.  hi"li  power, 
all-rui"-seal  tiiod«‘,  write  to  Kn"ineerin"  Department. 


MACHLETT  LABORATORIES.  INC. 


T 


Springdale,  Conn. 


ELECTRONICS  —  December,  1949 


147 


ROBinson  noiniion,  me 

TETERBORO,  NEW  JERSEY 


(continued) 


TUBES  AT  WORK 


reported  to  the  editors  with  a  brief 
description  of  the  character  of  the 
interference,  the  type  of  lamp  caus¬ 
ing  it,  the  location  of  lamp  and  re¬ 
ceiver.  and  the  channels  on  which 
it  is  observed. — D.  G.  F. 


Si^iiul  Cin'iiit  for 
Ruilrouds 


By  WiU-ARD  W.  Van  Alij.n 
D.  C. 


Model  r.\ilroad  enthusiasts  who 
use  the  so-called  two-rail  system, 
whereby  direct-current  power  is 
supplied  to  the  locomotives  through 
the  two  running  rails,  are  faced 
with  a  problem  in  signal-circuit  de¬ 
sign,  since  the  same  two  rails  must 
provide  both  running  power  and 
signal  control.  Many  circuits  have 
been  propo.sed  and  are  in  use,  but 
all  oifer  one  or  more  serious  faults. 

An  ideal  signal  system  should 
provide  indication  of  the  presence 
of  a  train  or  single  car  in  any  or 
all  blocks  regardless  of  whether 
running  power  is  supplied  and  of 
the  polarity  of  this  power.  If  the 
signal  .system  is  also  operated  on 
direct  current,  it  is  obvious  that 
when  running  power  is  supplied  to 
two  or  more  blocks  simultaneously 
from  a  common  source,  the  gap  in 
the  rails  intended  to  isolate  one 
block  from  another  is  effectively 
shunted  by  the  power  feeders  and 
the  individuality  of  the  blocks  is 
lost. 

Any  direct-current  signal  system, 
therefore,  requires  a  .separate 
.source  of  running  power  for  each 
block.  Separate  power  for  each 
block  unquestionably  simplifies  the 
signal  control  problem,  but  offers 
the  serious  objection  of  high  cost 
and  complex  control  panels,  since 
independent  speed  controls  are  also 
required  for  each  block. 

The  necessity  for  isolating  each 
block  for  signal  purposes  while 
allowing  power  distribution  from  a 
common  source  immediately  sug¬ 
gests  the  u.se  of  alternating  current 
for  signal  control.  The  blocks  can 
then  be  isolated  from  each  other 
by  choke  coils  and  from  the  power 
supply  by  capacitors,  as  shown  in 
the  lower  half  of  Fig.  1. 

For  effective  isolation,  the  ratio 


Leading  industrial  manufacturers,  seeking  to  meet 
production  schedules  and  reduce  costly  delays,  find  it  profitable 
to  call  in  Robinson  engineers  NOW  .  .  when  new  products  are 
contemplated  and  still  in  the  planning  stages.  Only  then  can  every 
important  problem  of  vibration  and  shock  control  be  anticipated  in 
advance  .  .  and  a  solution  planned. 

Such  a  program  will  result  in  the  protection  of  the  manufac¬ 
turers'  equipment— effectively  and  economically.  The  VIBRASHOCK 
system  then  becomes  an  integral  part  of  the  unit  or  mechanism  .  . 
coordinated  with  its  construction  to  insure  maximum  performance. 

MET-L-FLEX,  the  new  all-steel  resilient  cushion,  exclusive 
with  Robinson  VIBRASHOCK  mounts,  assures  new  high  standards  of 
performance,  greater  durability  and  exceptional  tolerance  to  load 
and  temperature  variation. 

Whether  your  vibration  problems  are  known,  or  remain  to 
be  worked  out  .  .  use  the  time-proven  abilities  and  experience  of 
the  Robinson  organization— a  leader  in  the  field. 

Robinson  VIBRASHOCK  mounts,  incorporating  MET-L-FLEX/ 
are  available  in  standard  mounting 

base  sizes  and  as  unit  mounts.  Special  ^ 

designs  will  be  developed  to  meet  Robinson 
unusual  problems.  Detailed  literature  'KKijIbL  fUrrffn^ 

and  performance  curves  will  be  sent  ^ 
on  request. 
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From  generating  equipment  to  fractional  hp  motors  .  ,  . 
from  heavy  duty  cables  to  radio  circuits  .  .  .  IRVINGTON 
insulations  arc  universally  selected  to  keep  equipment  and 
circuits  functioning  more  efficiently  . . .  more  economically. 
And  for  all  the  newer  insulation  requirements . . .  involving 
higher  temperatures,  higher  peripheral  speeds,  better 
chemical  resistance  . . .  IRVINGTON  has  special  insulations 
exactly  suited  for  each  job. 

A  partial  list  of  IRVINGTON  product  groupings  is  given 
below;  complete  literature  as  well  as  generous  samples 
of  any  IRVINGTON  insulation  gladly  furnished  on  request. 


Vornished  Coated 


Silicone  Coated 

Silicone  and  Mica  Combinations 


for  Continued  Leadership 
in  insulation" 


VARNISHIO  TUlINCS  and  SLCEVIN6S 


INtUUTINC  CAPERS 
Vornished,  Asbestos, 
Acetate  Coated 


FlfXIIlt  CXTRUDED  PLASTICS 
In  oil  shapes,  thicknesses,  colors 


SLOT  INSULATIONS 
All  Combinations  for 
Closs  A,  B  and  H  Insulation 


VARNISH  «  INSULATOR  CO.,  Irvington  11.  N.  J 
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'I 


CENTRAL  PAPER  COMPANY 

INCORPORATED 


TOROIDS -/or  Perfi 


CItise  tolerance  toroidal  coils  wound  on  inch  diameter,  or  larger, 
cores.  Inductance  tolerani'es  can  lx*  maintained  to  .\vailahlc 

with  halanccd  windings,  taps  and  clos«*-c«»ii|ilcd  secondaries. 

here  a  w  ide  frc<|ncncv  range  of  «)j>cr- 
ation  is  rc<|iiircd.  coils  with  cxlrcmclv 
low  distriliiitcd  capacity  are  axailahle. 


Lenkiirt  knttivs  hotv 


/,  ARMATURE  PAPER 

'  I  Strong  Kraft  with  high 

^  dielectric  strength  and  anti* 

corrosion  properties. 

CABLE  WRAP 

Flat  or  creped  Kraft;  can  be  water¬ 
proofed  or  made  anti-corrosive  as 
required. 

CORE  BASE  PAPER 

Controlled  conductivity;  free  from 
harmful  chemical  anion. 

INSULATION  PAPER 

High  physical  strength,  high  dielectric 

strength. 

ANTURUST  PAPER 

Treated  to  prevent  rusting  of  metal 
with  which  it  is  in  contan. 
ANTI-CORROSIVE  PAPER 
Chemical  properties  carefully  con¬ 
trolled  to  assure  neutrality. 


lENKURT  ELECTRIC  CO 

SAN  CARLOS  •  CALIFORNIA 


Centraline  Engineered  Electrical 
Papers  are  designed  especially  to  solve 
ycur  particular  problem.  They  can 
replace  more  expensive  materials,  im¬ 
prove  product  design,  increase  pro¬ 
duction  and  reduce  manufacturing 
costs.  Uniformity  and  adherence  to 
specifications  is  assured  by  laboratory 
control  from  pulp  to  finished  Elenri- 
cal  Paper. 

Consult  a  Central  Paper  Engineer  — 
he  w  ill  be  glad  to  discuss  your  prob¬ 
lem  with  you  and  provide  samples  for 
testing.  No  obligation  of  course. 


INDUSTRIAL  DEPARTMENT 

CHAMBER  OF  COMMERCE 

DULUTH  3,  MINNESOTA 


T442  lAKESHORE  DRIVE,  MUSKEGON,  MICH. 
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instrument 


Tnn  Flieht  Development,  Design 

aKSmentati*" 


Thin  table  iii«e»  the  raaenlial 
charaeteriKtica  of  Arma  ladtir* 
lion  Geaeralora.  The  inibrma* 
tion  may  tiBpiie»l  applicationa 
of  lhea«*  romponenla  to  yoor 


Induction  Generators  that  serve 
importantly  in  ARMA’S  Post-War 
Technique  of  electrical  "BRAIN 
BLOCK"  instrumentation 


“firohi  liltH'k'  instruim'tttalitnt  •iittcklif  «/<•- 
nhrs  unit  custfin  itimnni  nirnt  tif  litiht, 
'•mull.  iu  (  unite  stuinlurti  .\rmu 
/'*  fitiikt  fin  t'isien  iustruiin  nls  uiul  roiilnt!\. 


4.  Enninet  reil  firerisiun. 


New  Opportunities  in  Other  Armo 
Components,  too 

W’ltilf  yon  in  tht*  lijilit  of 

(^•luTiitors.  (It^itrns  oiu*<*  liinitt'il  bv  avail- 
ablr  foinjMiijonts.  it  may  jxiy  ytni  to  liavt* 
lip  to  (late  information  on:  Anna  S\nriiro 
I’liits  for  rt'inoti*  ointrol  and  indu.itim: 
pnr|>osrs;  two-pii.isr  Indiution  Motors  for 
sor\(>-mff!ianisms  aiul  c'ontrol  dovi(i*s; 
Klrt  trical  Hosolvrrs*  for  soKinn  profiloms 
imolvinu  trianv;Ios,  c'lHinlmatfs  an<l  voo- 
tors.  Iiiijli-procision  MtH-lianir.d  DifftTi-n- 
tials  for  instrniiH'iit  applications;  I)  Slrp 
Motors  ft>r  rt'iiiott*  control  purposes:  an  I. 
Iiidnction  Potentiometers  for  tlie  smiMdli. 
Stepless  rotation  reonin'd  in  nuKlern  'Brain 
BIik  Is  instrumentation. 


Where  to  Use  Acceleration  Type 

riie  Anna  A  and  O-TAIX'  (  '.enerators  ;ire  of 
tlie  .let eler.ition  t>|X‘.  Iliis  tN|>e  is  |),C. 
euitetl  and  its  output  is  a  DC.  solt.iue 
pro|>ortional  to  atei'lenition  of  tlie  rotor.  It 
IS  e\tremel>  nsefni  in  ser\o  s\ stems  li.iNinu 
severe  damping  re<inirements  ,m<l  in  svs- 
tems  where  it  is  necessary  to  measure  or 
limit  the  ;icceIeration. 


Wide  Use  for  Tachometer  Type 


s|>«*etl  (  li.iracti  ristlt s  ol  these  units  oviT 
wide  s|M-e<l  r.inges  and  tlie  low  level  of 
«(Madr;iture  ;ind  h.irmonics  at  mtv  low  or 
/eio  s|>e(‘d  iihIu  ate  their  selection  wliert*  a 
voit.iu*  pro|)ortional  to  s|H‘e<l  is  rt‘«juirt*<l. 

The  units  ;in  designed  to  miniiui/e  seiisi- 
tivitv  to  tt  in]>er.itnre  t  hanges  ;md  each  is 
tahhrated  and  stand. trdi/i'tl  tor  comph^te 


Feotures  of  Armo  Ind.  Generotors 

1.  Huiinnl  Cimstnn  tiim  uiul  /lig/i  mc- 
chuuii  ul  arntrunj. 

2.  I.ini  friction  and  tm  rfm. 

<3.  iiiuli  tuitfiut  to  inertiu  rutiti. 


I  uti  riio:  its  ?:?»(/  ijour.  .\nnu  Corfiorution  is  so  fulhj  committed  mi  urgent  deft  use  firoU'cts  us  to  pn'chtdc  its  fircsim  ihj 
uinli  rttikim:  industriul  instnimcntutiim.  Hon  t  i  cr.  i/m<  arc  inviti'd  to  request  u  liuten  r  information  ifou  matt  need  to 
I  Xfiliitt  fitc  fiowihititii's  of  makiin:  use  of  unit  :\rmu  firiuluet  u  hn  h  has  ht  en  n  h'used  from  mu  untit  restrictions. 


AtMA  ElKTIICAl  USOIVEIS*  AtMA  STNCHtC»S  AJUU  IHPUOION  MOTOtS  A«MA  INDUCTION 
GfN»ATOt$  AtMA  MfCMANICAL  OIPKKNTIAIS  AtMA  AITMNATINO  VCHTAGC  COMTAtATOt 
COMPUTINO  MKMANISMS  INOUSTIIAL  CONTIOiS  STAtlllZATION  DCVICES  NAVIGATIONAi 
EQUItMCNT  lIMITtON  AUTOMATIC  INSHCTION  SYSTEM 


Ikfiwd  for  mo  on  dor  Armo  potonn  Ne».  2,4AS,A34  ond  2,4*7,646.  Ikonoo  Information  oroifohlo. 
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TUBES  AT  WORK 


POWRMIKE 
SYSTEM  PC  66 


THE 

POWRMIKE 


ALSO  FOR  MOBILE  AND 
SPECIAL  INSTALLATIONS 


•  AMPLIFIES  WITHOUT 

VACUUM  TUBES 

•  OPERATES  FROM  ANY 

6  VOLT  D.C.  SOURCE 

•  INSTANTANEOUS  OPERATION 

•  DEPENDABLE,  FOOL-PROOF, 

ECONOMICAL 


The  new  UNIVERSITY  POWRMIKE  opens  a  new  field  for  sound 
distribution.  Low  in  cost,  requiring  no  amplifier,  completely  portable, 
POWRMIKE  can  be  used  in  thousands  of  applications  where  power 
supply  or  high  cost  rule  out  sound  amplification.  POWRMIKE  has 
a  maximum  output  of  1.5  watts,  reproduces  speech  with  excellent 
fidelity  and  is  instantaneously  operated  by  handy  press-to-talk  switch. 
Additional  speakers  may  be  added  for  broader  coverage  and  special 
switching  arrangements. 

POWRMIKE  is  the  perfect  answer  for  voice  amplification  in  stores, 
carnivals,  rallies,  waiting  rooms,  auctions,  outdoor  markets,  sight  seeing 
buses  and  boats,  school  group  activities,  police  and  fire  department 
work,  etc.  Get  the  complete  story  on  sensational  POWRMIKE,  today. 

MODEL  PC-66  —  For  apptlcolions  requiring  porlobility.  Includes:  POWRMIKE 
microphone  wired  to  loudspeoker,  "Hot-Shot  "  type  battery  mounting  brocket 
with  volume  control,  ond  automobile  current  odopter. 

MODEL  PC*60  ~  For  mobile  operation  and  speciol  installations.  POWRMIKE 
microphone,  loudspeaker,  and  automobile  clgorette  lighter  adopter,  supplied 
unwired. 

WRITE  DEPT.  E  FOR  ILLUSTRATED  CATALOG 

loudspeakers/ INC 

80  so.  KENSICO  AVE.,  WHITE  PLAINS,  N.  Y. 


FIG.  1- -Circuit  diagram  oi  tunpd-circuit 
signal  and  power  distribution  system 
for  model  railroads 


of  impedancea  between  the  choke 
coil.s  anil  capacitors  must  be  at 
least  10  to  1.  The  choke  coils  must 
carry  the  full  runninp  current  of 
at  least  one  ampere  and  have  low 
resistance  to  avoid  objectionable 
voltajre  drop.  If  low-freipiency 
alternatinjr  current  for  signal  con¬ 
trol  circuits  is  to  be  used,  therefore, 
large  and  expensive  chokes  and 
capacitors  are  rtHiuired.  At  higher 
frequencies,  however,  this  difficulty 
is  avoided. 

R-F  Signnlirrg 

It  has  been  propo.sed  to  u.se  a 
source  of  radio-frequency  power  for 
signal  indication,  using  the  above 
outlined  method  of  block  isolation. 
In  this  .system  the  presence  of  a 
train  in  a  block  would  complete  an 
r-f  circuit  from  one  rail  to  the 
other  through  suitable  capacitors 
mounted  between  the  wheels  of  the 
rolling  stock. 

The  r-f  signal  current  flow¬ 
ing  in  this  circuit  would  then  oper¬ 
ate  an  electronic  relay  of  suitable 
design.  However,  it  has  been  found 
that  the  leakage  of  high-frequency 
currents  through  the  roadbed  and 
switches  is  so  high  that  reliable 
operation  is  very  difficult  to  obtain. 

This  difficulty  is  overcome  by 
using  the  rails  as  part  of  a  tuned 
circuit  in  a  modified  form  of  capac¬ 
itance  relay.  Thus  the  condition 
of  the  block,  that  is,  occupieil  or 
free,  effectively  controls  the  signal 
circuit,  while  no  signal  current  in 
the  usual  sense  is  required  to  flow 
between  the  rails.  This  also  greatly 
simplifies  the  problem  of  altering 
the  rolling  stock  to  obtain  signal 
operation. 

A  .schematic  diagram  of  such 
a  tiincd-circuit  signal  system  is 


CLARE  M4w  Type  "I"  »•'«» 


Here,  at  last,  is  a  twin-contact  de¬ 
sign  in  which  the  chance  of  contact 
failure  is  actually  reduced  to  the  prac¬ 
tical  limit. 

I'xclusive  design  of  the  CLARE  Type 
“J"d.c.  Relay  allows  the  tw  in  contacts 
to  operate  independently  of  each 
other  so  that  one  contact  is  sure  to 
close  even  when  the  other  may  he 
hlocked  by  presence  of  dirt  or  grit. 

'Ellis  sensational  new  relay  combines 
the  best  features  of  the  conventional 
telephone-type  relay  with  the  small 
si/e  and  light  weight  developed  dur¬ 
ing  the  war  for  military  aircraft  use. 

W  eighing  little  more  than  tw  o  ounces, 
slightly  over  two  inches  in  length,  it 
has  the  sturdy  construction,  large  con¬ 
tact  spring  capacity,  extreme  sensitiv¬ 
ity,  and  adaptability  to  a  w  ide  range 


of  specifications  for  which  CI..\RE 
Relays  are  noted. 

Modern  designers,  working  to  de¬ 
velop  close-coupled,  compact  equip¬ 
ment  to  meet  today’s  streamlined 
standards,  welcome  this  highly  effi¬ 
cient  combination  of  capacity  and 
small  si/e. 

(TARE  Relays  are  especially  de¬ 
signed  for  jobs  where  ordinary  re¬ 
lays  won't  do.  If  you  have  such  a 
relay  problem,  Clare  Sales  Engineers 
are  located  in  principal  cities  to  help 
you  work  out  a  Clare  “Custom-Built" 
Relay  that  will  just  fit  your  needs. 
Write:  C.  P.  Clare  &  Co.,  4719  Vi'est 
Sunnyside  Avenue,  Chicago  .^O,  Illi¬ 
nois.  Cable  Address:  CLARELA^'. 
In  CauuJa:  Cunaiiian  Line  Materials, 
Ltt/.,  'Loronto  13,  Ontario, 


CLARE  RELAYS 

"Cusfom-Buili”  Multiple  Contact  Relays  for  Electrical  and  industrial  Use 


All  These  Features  .  .  .  and 
More  .  .  .  Provided  By 
CLARE  Type  "J"  Relay 

Independent  Spring  Contoett.  Dome 
shaped  contocH  on  movoble  springs;  flat 
diKS  on  flxed  springs. 

High  Current-Corrying  Copocity.  Twin 
contact  points  of  palladium.  Rated  cur- 
rent-corrying  capacity:  4  amperes,  150 
watts. 

New  Design  Lorge  Armature  Beoring 
Areo.  Hinge  type  armature  has  new  de¬ 
sign  bearing  providing  largest  possible 
bearing  surface.  Pivot  pin  turns  in  cylin¬ 
der  of  different  metal  which  is  full  width 
of  heelpiece. 

Sensitive,  Efficient  Magnetic  Structure. 
Heelpiece  and  other  magnetic  iron  parts 
are  exceptionally  heavy  for  size  of  relay 
.  .  .  provide  highly  sensitive  and  efficient 
magnetic  path. 

High  Operoting  Speed.  Designed  for 
extremely  fast  operation  ...  a  minimum 
of  one  to  two  milliseconds. 

Permits  Handling  Large  Spring  Loods. 
Power  and  sensitivity  permit  handling  of 
large  spring  loads.  Both  single  and  dou¬ 
ble-arm  relays  available.  Maximum  of 
10  springs  on  single-orm  relay  ...  20 
springs  (10  in  each  pileup)  on  double-ariv 
relay 


\  ■ 


( 


TUBES  AT  WORK 


(cofitinucd) 


shown  in  Fi^.  1.  Eai'h  bloik  con¬ 
trol  circuit  consists  of  an  electron- 
coupled  oscillator  transformer- 
coupled  to  a  detector  circuit.  The 
.secondary  of  the  couplinR  trans¬ 
former  and  the  capacitance  of  the 
rails  constitute  a  tuned  circuit 
whose  output  is  rectified,  conven¬ 
iently  by  a  1N34  crystal  diode,  and 
applied  to  the  grid  of  a  triode  hav- 
iiiR  a  relay  in  its  plate  circuit.  For 
simplicity  a  siiiRle  6F7  may  be  em¬ 
ployed,  usinR  the  pentode  .section  as 
the  o.scillatoi-  and  the  triode  .section 
as  detector.  The  diode-triode  type 
cannot  be  used  unless  separate 
power  is  supplied  for  each  bl(K-k 
siRnal  circuit. 

With  no  train  in  the  block,  the 
frequency  of  the  (fscillator  is  ad¬ 
justed  by  means  of  C,  until  the 
input  to  the  detector  is  at  or  near 
resonance.  Sufficient  voltasre  is  then 
developed  across  the  jrrid  resistor 
of  the  triode  to  cause  cutoff  and 
the  relay  is  relaxed.  .\ny  chaiiRe  in 
the  impedance  of  the  rails  then 
detunes  the  circuit  and  causes  re¬ 
lay  operation.  This  impedance 
chanpe  is  effected  by  the  presence 
in  the  block  of  a  locomotive  whether 
runninp  or  idle  without  any  addi¬ 
tional  cai>acitance  or  resistance. 
Hence  no  alteration  of  the  locomo¬ 
tive  is  iHMiuired. 

Whrel  liridgivg 

To  secure  sipnal  operation  i)y  a 
sinple  car,  it  is  necessary,  as  in 
other  .systems,  to  provide  a  bridpe 
between  the  insulated  wheels.  This 
may  be  a  small  ciipacitor  of  lu  ,/i/if 
or  more,  or  a  hiph  resistance.  How- 
e\ei',  since  the  required  capacitance 
is  very  sm.'di,  it  may  be  obtained 
simi)ly  and  effectively  by  buildinp 
a  capacitor  on  the  axle  of  the  truck 
with  a  conductive  paint.  The  axl»‘ 
and  insulatinp  bushinp  are  first 
coated  with  a  dielectric  material 
such  as  rubber  cement,  care  beinp 
taken  to  insure  complete  coverape. 
When  thorouphly  dry,  a  layer  of 
conductive  silver  is  applied  over  the 
insulation  so  that  it  is  continuous 
with  the  insulated  wheel.  In  this 
manner  a  cylindrical  capacitor  of 
ample  capacitance  to  operate  the 
sipnal  circuit  is  formed  without  the 
necessity  of  mountinp  a  capacitor 
in  the  car  and  providinp  flexible 
contacts  with  the  wheels.  It  shoulil 
bp  pointed  out  that  in  choosinp  the 


-  -  •  AMPHENOL  leads  again 
with  the  most  extensive  availahility 
of  AN  CONNECTOR  types. 


MIL  C-5015  is  now  the 'official  Governmental  desig¬ 
nation  of  specifications  for  the  AN  connectors  for  the  mili¬ 
tary  services. 

The  new  specifications  call  for  only  minor  changes  in  me¬ 
chanical  detail.  Here,  as  usual,  Amphenol  has  exceeded  the 
specifications  in  high  quality  mechanical  production.  There 
are  major  changes  in  marking  and  nomenclature  and  it  is 
interesting  to  observe  that  Amphenol  provides  the  most 
extended  availability.  The  November  Amphenol 
Engineering  News  will  publish  a  comprehen¬ 
sive  availability  list  as  well  as  illustra- 
tions  of  all  inserts.  Watch  for  this 
authoritative  issue. 


Amphenol  also  has  extensive 
facilities  for  processing  AN 
Connectors  into  complete  har¬ 
ness  assemblies. 


Are  yoH  receitirtg  the 
monthly  per$odictil  Am¬ 
phenol  Engineering  Seu  s.' 
The  Sot  ember  issue  u  ill 
be  especially  snformatit  e 
on  the  subject  of  AS  con¬ 
nectors. 
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Thousands  of  speciricoticns  ore  filled  by  the  complete 
line  of  Allied  Relays — seven  of  which  are  grouped  around 
the  Allied  emblem  of  engineering  leadership. 

Allied  Control  engineers  pioneered  the  design  of  relays 
from  signol  circuits  to  75  ampere  contacts,  coils  from 
1 2  milliwolts  to  31/2  watts  to  give  the  smallest  mounting 
area  and  accessible  wiring  facilities. 

•Type  "BOHO”  is  D.P.D.T.  relay  sealed  with  standard 
octal  plug.  Contact  rating  of  5  to  10  amperes  and  coil 
capacity  of  115  v.  D.C.  at  2.5  watts  and  220  volts;  25 
and  60  cycles  at  4.5  volt-amperes. 

'Type  "CN"  is  S.P.S.T.  double  break  relay  with  50  ampere 
contacts  and  coil  capacity  of  1 15  v.  D.C.  at  3.5  watts  and 
220  volts;  60  cycles  at  10.5  volt-amperes. 

•Type  "BN"  is  6  P.D.T.  relay  with  15  ampere  contacts  and 
coil  capacity  of  1 1 5  v.  D.C.  at  3.5  watts  (not  available 


in  A.C.). 

•Type  "BG"  is  S. P.D.T.  relay  with  2  ompere  contacts  and 
coil  capacity  of  25  v.  D.C.  at  50  milliwatts  (not  available 
in  A.C.) 

•Type  "BO"  is  D.P.D.T.  relay  with  15  ampere  contacts 
and  coil  capacity  of  115  v.  D.C.  at  2.5  watts  and  220 
volts;  25  and  60  cycles  at  4.5  volt-amperes. 

•Type  "F"  is  S. P.D.T.  with  2  ampere  contacts  and  coil 
capacity  of  85  v.  D.  C.  at  1 .5  watts  (not  available  in 
A.C.). 

•Type  "SK"  from  S.P.S.T.  up  to  4  P.D.T.  with  1  ampere 
contacts  and  coil  capacity  of  60  v.  D.C.  at  750  milliwatts 
(for  4  P.D.T.  relay)  not  available  in  A.C. 

Allied  Control  representatives  are  located  throughout 
the  United  States.  A  short  note  to  our  home  office  will 
give  you  the  name  of  our  nearest  representative. 


ALLIED  CONTROL  CO.,  INC  •  2  EAST  END  AVENUE,  NEW  YORK  21,  N.  Y. 


Type  BO 


Type  BG 


Type  SK 


Type  CN 


Type  BN 


Type  F 


Type  BOHO 


RELAYS  OF  ADAPTABILITY 
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(continued) 


STUR\LITH 

A  new  Stupakoff  ceramic 
Proof  against 

EXTREME  THERMAL  SHOCK 

Specimens  have  been 

heated  to  2000°  F.  and 

—plunged  in  ICE  WATER — 100  cycles 
—plunged  in  DRY  ICE— 100  cycles 
— plunged  in  LIQUID  AIR — 100  cycles 

M  \()  I  \  I .  PI  .  k\ 

\()  \P1^\KI  \  I  DAM  \C,1  ! 

STUPALITH  designates  a  group  of  ceramics  offered 
by  Stupakoff.  These  have  low  expansivity  and  excep¬ 
tional  resistance  to  extreme  thermal  shock.  Forming 
is  done  by  casting,  extrusion  or  pressing.  Maximum 
use  temperature  12()()°C. —  2192°  F. 

Write  for  hulletiu  fi49  gii'in^  full  Jetnih. 

STUPAKOFF  CERAMIC  and  MANUFACTURING  CO. 

Telephone  LATROBE  1400  •  LATROBE,  PA. 
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in.sulatiriK  material  something  must 
be  used  which  will  not  be  redis¬ 
solved  by  the  vehicle  of  the  con¬ 
ductive  paint.  For  this  purpose  a 
latex  material  was  found  most  sat¬ 
isfactory. 

The  signal  system  de.scribed 
offers  an  indication  and  control  de¬ 
vice  which  is  free  from  the  ob¬ 
jections  and  difficulties  of  other 
two-rail  circuits.  It  is  not  unduly 
complicated  and  need  not  be  ex¬ 
pensive.  If  indication  only  is 
required,  the  plate-circuit  relay  may 
be  replaced  by  a  J  or  i-watt  neon 
pilot  light,  thus  further  simplifying 
the  circuit. 


Ka<lif>-(]onlroll«‘<l  .\irporl 
Lighting 

The  night-flying  pilot  is  con¬ 
stantly  plagued  by  the  thought  that 
when  he  arrives  at  his  destination 
the  landing  field  lights  will  not  be 
turned  on.  A  Bellflower,  Cali¬ 
fornia,  airport  manager  and  a  local 
electronics  consultant  have  what 
they  consider  to  be  the  solution  for 
small  airports  which  may  be  unat¬ 
tended  at  night. 

Since  most  night-flying  planes 
are  eciuipped  with  radio  transmit¬ 
ters,  they  struck  on  the  idea  of  hav¬ 
ing  a  system  by  which  the  pilot 
approaching  the  field  could  turn  on 
the  field’s  lights  and  have  them  re¬ 
main  on  long  enough  for  him  to 


By  switching  the  carrier  of  his  trans¬ 
mitter  on  ond  off  seven  times  in  rapid 
succession,  the  pilot  turns  on  the  air¬ 
port's  landing  lights  as  he  approaches 
the  field 
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“EL"  XENON  GAS-FILLED  TUBES 


I 

nOL  WAVE  RECnnCR 
EL  1C 

D.C.  Output  (Aapp.)  1.0 
Aaod*  CurrMt  4.0 
Ppak  lBT«rM  Volts  .  726 

rUas»Ml  Volts _ 2.S 

rUoaMOt  Aaporos  ^  S.O 
Ovorall  Loogth SV6* 


rUU  WAVE  RECTIFIER 
EL  9C 

D.C.  Output  (Amps.)  2.S 
Pook  Aaods  Cunsot  10.0 
Psok  lavsrso  Volts  ..  726 

FUamonI  Volts  . .  2.5 

FUamont  Amporos  ....  11.6 
OvsraU  Loogth  ..........  7* 


FULL  WAVE  RECTIFIER 
EL  $C 

D.C.  Output  (Amps.)  (.4 
Pook  Aoodo  CurroDi  26.6 
Pook  lOYorso  VolU  ..726 

FUamont  Volts  .  2.5 

Filomont  Amporos  ....  17.0 
Ororoll  Loogth . IVi"* 


HALF  WAVE  RECTIFIER 
EL  6B 

D.C.  Output  (Amps.)  6.4 
Pook  Aoodo  Curroni  40.0 
Pook  Inoorso  Volts  ...  920 

FUamont  Volts  .  2.5 

FUamont  Amporos  ....  21 
OvoroU  Loogth 9V^* 


HALF  WAVE  RECTinER 
EL  16F 

DC.  Output  (Amps)  16.0 
Po^  Aoodo  Currool  96.0 
Pook  Inoorso  Volts  620 
FUamont  Volts  ..  2.5 
FUonMot  Amporos  36 
Oooroll  Loogth . 16H* 


GRID  CONTROL  RECTIFIERS 


(TH  YRATRONS) 


EL  CU 

D.C.  Output  (Amps.)  1.0 
Pook  Aoodo  Curroot  6.0 
Pook  Forward  Volts .  460 
Psok  Inoorso  Volts  . .  700 

FUamont  Volts  . .  2.6 

FUamont  Amporos  ....  6.3 
Ooorall  Loogth  .........4V4* 


EL  C3J 

D.C.  Output  (Amps.)  2.5 
Pook  Aoodo  Curroot  30.0 
Pook  Forword  Volts  750 
Pook  Inoorso  Volts  1260 

FUamont  Volts  . 2.5 

FUamont  Amporos _  9.0 

Oooroll  Loogth . .  OVk* 


EL  CS| 

D.C.  Output  (Amps.)  6.4 
Poak  Aoodo  Curroot  77.0 
Pook  Forward  Volts  750 
Pook  loTorso  Volts  1250 


FUomont  Volts  .  2.5 

Filomont  Amporos  ....  21.0 
Ooorall  Loogth .  3" 


EL  C16I 

DC.  Output  (Amps.)  16.0 
Poak  Aoc^  Curroot  160.0 
Pook  Forward  Volts  1000 
Poak  Invorso  Volts  1260 

FUamont  Volts  . .  2.5 

FUamont  Amporos  ....  31.0 
Ooorall  Loogth 10* 


EL  CSC 

DC.  Output  (Amps.)  6.4 
Poak  Aoodo  Curroot  77.0 
Poak  Forward  V^ts  2000 
Poak  looorso  Volts  4000 
FUamont  Volts  ....  2.5 
FUamont  Amporos  ....  24.0 
Ooorail  Loogth  .  11* 


EL  CU/A 

D.C.  Output  (Amps.)  1.0 
Pook  Aoodo  Curroot  6.0 
Pook  Forward  Volts  750 
Poak  loTorso  Volts  ...1250 

FUamont  Volts  _ ....  2.5 

FUamont  Amporos  ....  6.3 
Ororoll  Loogth  .........  4^4* 


EL  C3I/A 

D.C.  Output  (Amps.)  2.5 
Po^  Aoodo  Curroot  30.0 
Pook  Forward  V^ts  1000 
Pook  Inoorso  Volte  1250 

FUamont  Volts  . .  2.5 

FUamont  Amporos  ....  9.0 
OvoroU  Loogth 6Vk* 


SEND  FOR 

DESCRIPTIVE  CATALOG 


EL  CSI/A 

D.C.  Output  (Amp..)  6.4 


ELECTRONICS  — December,  1949 


157 
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(continued’ 


December,  1949  —  ELECTRONICS 


here’s  your  answer  to  problems  in 

OSCILLOSCOPE 

RECORDING/ 


make  his  approach,  laiul.  and  taxi 
lip  to  the  haiiKar. 

In  the  system  finally  adopted,  the 
pilot  simply  Hips  his  transmitter  on 
and  oir  seven  times  in  rapid  succes¬ 
sion,  and  a  receiver  and  relay  sys¬ 
tem  in  the  airport's  fliKht  tower 
turn  on  the  lijrhts  for  an  interval  of 
ahoiit  3(1  minutes— loDK  enoujrh  for 
any  normal  approach  and  landinfr. 
If  the  pilot  reipiires  additional  lime, 
he  may  turn  the  li}rhts  on  for 
another  :?(>-minute  period  by  re¬ 
peating'  his  original  transmitter 
keyinjr. 

The  photojrraidi  shows  the  plane 
which  was  used  in  initial  tests  on 
the  eipiipment. 


FAIRCHILD  04c^-/?eco4<^  CAMERA 

This  new  enpineerin);  tool  is  tindinK  more  and  more  use  in  — 

1.  Recording  of  electronic  circuit  performance. 

2.  (Comparison  of  performance  after  changes  base  been  made. 

(.  Study  of  complex  high-frequency  signals. 

•».  (Comparison  of  two  or  more  simultaneous  phenomena. 

5.  Telemetering. 

6.  Analysis  of  high-speed  transients. 

~.  Monitoring  of  random  transients. 

8.  Maintenance  of  labtiratory  records. 

A  remote  control  connection  plus  dynamic  braking  makes  it  possible  to  start 
and  stop  the  camera  automatically  by  the  signal  itself,  thereby  making  a  com¬ 
plete  record  of  irregularly  occurring  phenomena  without  wasting  film  and 
w  ithout  any  attention  on  the  part  of  the  operator.  Other  features  include: 

a)  Sharp,  clearly  defined  images  on  inexpensive  3^mm  film  or  paper;  b)  writ¬ 
ing  speeds  up  to  2~0  inches  per  microsecond;  20  seconds  to  20  hours  of  record¬ 
ing  on  l(M)-ft,  rolls  of  film,  or  3'  i  minutes  to  81  t  days  of  recording  on  1000-ft. 
rolls;  d)  no  obstruction  of  oscilloscope  controls;  e)  permits  viewing  of  scope 
while  photographing  phenomena. 

The  Oscillo- Record  (iamera.  designed  by  Fairchild  in  close  cooperation  with 
leading  users  and  manufacturers  of  cathode-ray  oscilloscopes,  is  the  product  of 
the  world's  foremost  manufacturer  of  precision  specialty  camera  equipment.  It 
can  he  adapted  to  practically  all  t-in.  and  5-in.  oscilloscopes. 

Complete  details  may  be  obtained  by  writing  to  Dept.  NX'S.  Fairchild  Camera 
and  Instrument  C*)rporation,  88-06  \'an  W'yck  Houlevard.  jamaica  1.  N.  Y. 


CAMERA  AND  INSTRUMENT  CORPORATION 


I  s  |M■!•^‘II«•1• 

IvXFKRTs  are  predicting  sad  thing-^ 
for  the  present,-day  line-ca.sting  ma- 
chine.s  since  the  introduction,  sev¬ 
eral  months  ago,  of  an  electronic 
type-setting  machine  which  does  the 
same  job  with  increased  speed  and 
elliciency  and  much  more  versatil- 
ity. 

The  machine  was  developed  h\ 
the  l»raphic  Arts  Research  Founda¬ 
tion.  It  consist.s  of  a  typewriter- 
type  keyboard  on  which  the  letters 
are  .selected,  and  a  system  which  ac¬ 
tually  photographs  a  line  of  type 
after  a  certain  number  of  char¬ 
acters  have  been  .set.  The  electronic 
system  stores  the  letters  until  the 
witole  line  has  been  set,  and  then 


Electronic  type-composinq  machine.  A 
line  of  characters  is  stored  in  electronic 
circuits,  automatically  iustified.  and 
transferred  to  a  photographic  plate 
which  can  be  used  to  make  a  printing 
plate  in  about  five  minutes 


NEW  Motor  Speed  Controls 
for  D-C  Motors  from  A-C  Lines 


fo*  y  ^^SSSfm 

MTtf  ruMM  »>»•<■ 


f 


lU 


');,  1 


fJROAXl.  


Typ«  1700 

These  New  General  Radio  VARIAC*  Speed  Controls  Feature 

•  Operation  of  V3  and  V4  h.p.  d-c  shunt  or  com¬ 
pound,  Vjo  h.p.  d-c  shunt  and  %o  h.p.  universal 
motors,  from  A-C  LINES 

•  Continuously-variable  Speed  Ranges  of  Over 
15  to  1 

\ 

•  Extremely  fast  Starting  —  Large  Overload 

Capacity  I  type 

•  Fast  Stopping  —  Dynamic  Braking  (on  V3  and  Ltaa  ai 
74  h.p.  units) 

•  Extremely  Fast  Reversing  [i/oo-AH 

•  Good  Speed  Regulation  j _ 

•  Smooth  Operation  —  Less  Torque  Pulsation  1701-AK 

•  Straightforv/ard  Circuit  1701  AU 

•  All  Controls  and  Circuits  in  One  Small,  Easily  | _ 

Mounted  Box 

•  For  Use  with  STANDARD  D-C  Motors,  No  De¬ 
rating  Necessary  Vi 

‘Trade  Name  VARIAC  is  Registered  at  the  U.  S.  Patent  Office 


Type  1701 

Variac  Speed  Controls 


For  complete  data  write  for: 
VARIAC  MOTOR  CONTROL  BULLETIN 


GENERAL  RADIO  COMPANY 

90  West  St.,  New  York  6  920  S.  Michigan  Ave.,  Chicago  S  1000  N.  Seward  St.,  Los  Angeles  38 


TUBES  AT  WORK 


(CMitinutd) 


NEW  Ti  INSTRUMENTS 


applies  appropriate  spaces  between 
words  to  make  the  letters  in  any 
line  extend  from  the  left  to  the 
rijfht-hand  margin. 

The  text  .set  in  this  manner  re¬ 
sembles  a  photographic  negative 
which  may  then  be  u.sed  to  make 
a  printing  plate.  This  process  takes 
about  five  minutes  and  saves  much 
in  time  and  trouble  over  the  present 
conventional  system.  Any  compe¬ 
tent  stenographer  or  typist  can 
operate  the  machine,  since  it  is 
controlled  from  a  standard  type¬ 
writer  keyboard. 

The  machine  is  capable  of  setting 
twenty  lines  a  minute,  which  is 
about  three  times  as  fast  as 
methods  now  used. 


more  reliable! 


.\iilonialir  rime  Aiinoiinrer 

By  Harry  G.  Lundgren  and 
Eric  H.  Lundgren 

.Imro  />ir..  Oakland.  Californta 

Krror-fr?:k  service  is  assured  by 
the  newly  developed  time-announc¬ 
ing  machine  pictured  below  with 
the  cover  removed.  The  unit  is  self- 
supervising  and  operates  ccntinii- 
ously.  It  uses  five  16-inc!.  1  .-rpm 
disk  transcriptions  to  suppl.  5,760 
voice  announcements  (one  eveiy  15 
seconds)  of  the  time  of  day  during 
each  24-hour  period.  Provisions  are 
included  for  inserting  recorded  ad- 
verti.sements,  or  other  spoken  mate¬ 
rial,  between  the  time  announce¬ 
ments  and  signals. 

The  turntables  are  driven  by  a 
synchronous  gear-motor  through  a 
special  intermittent  gear  mecha¬ 
nism.  A  cam  on  the  driving  gear  is 
.so  designed  that  the  turntables  ac¬ 
celerate  gradually  for  the  first  i 
revolution,  turn  at  18  rpm  for  the 


Here's  o  new  2*/2-inch  instrument  styled  to  match  the  recently  announced 
I  I  3'/2-inch  line  and  specially  designed  for  quick,  eosy  reading, 

i  y  i  Arc  lines  hove  been  eliminated,  leaving  only  the  upright  scale  divi- 

\  ^  tions,  marked  with  legible  vertical  numerals. 

A  A  new  type  of  tapered  pointer  helps  focus  the  eye  directly  on  the 
^  reading  being  taken. 

'  &  And,  the  attractively  styled  cose  masks  the  lower  part  of  the  scale, 

^covering  all  markings  except  those  essential  for  reading. 

IMPROVED  INTERNAL  DESIGN— The  mechanism  is  a  single,  self  con- 
tained  unit,  all  parts  of  which  are  supported  by  a  high-coercive  Alnico 
magnet.  This  assures  permanent  alignment  even  under  severe  operoting 
conditions. 

The  high-strength  Alnico  magnet  permits  the  use  of  o  large  o<r  gap. 

This  reduces  the  danger  of  foreign  particles  causing  stickiness.  The 
higher  torque  to  weight  ratio  gives  improved  performance  and  better 
damping.  The  high  torque  also  permits  the  use  of  large-radius  pivots 
which  can  withstand  greater  vibration. 

Ail  these  features  contribute  to  the  reliability  and  sustained  accuracy 
of  these  instruments  (2  per  cent  of  full  scale,  except  rectifier  types, 
which  are  ^  5  per  cent).  Plan  to  incorporate  these  instruments  in  your 
radio,  testing,  or  television  equipment.  They’re  available  (in  round  or 
square  case)  os  d-c  ommeters,  milliammeters,  microammeters,  voltmeters, 
thermocouple  ammeters,  and  rectifier  microammeters,  milliammeters, 
and  voltmeters;  olso  a-c  milliammeters,  ammeters,  and  voltmeters.  Com¬ 
plete  details  ore  given  in  Bulletin  GEC-368.  Write  for  your  copy 
today.  Apporotuf  Oept.,  Ger»eral  f/ecthc  Company,  Schenecfody  5,  N.  Y, 


Automatic  time  announcer  with  cover 
removed.  Record  at  right  ii  for  Inserting 
advertising  between  time  signals 
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...First  Choice  for  Transatlantic  Airline  Communication 


The  whirling  propellers  of  the  international  air 
lines  make  daily  mockery  of  the  vast  space  of  the  At¬ 
lantic  Ocean.  Intercontinental  passengers  and  cargo 
come  and  go  hourly  at  New  York,  Miami,  Gonder; 
Shannon,  Ireland,  and  Lisbon,  Portugal.  These  Euro¬ 
pean  and  American  oirports  are  equipped  with 
modern  long-range,  multichannel  WILCOX  Trans¬ 
mitters. 

Oslo,  Norway,  and  Stockholm,  Sweden,  use 
WILCOX  Transmitters  as  basic  communications 


equipment,  and  radio  beacon  service  is  provided  at 
Reykjavik,  Iceland,  by  WILCOX  Type  96-200  Trans¬ 
mitters. 

Thus,  the  giont  airliners  of  the  world's  major 
airways  ore  protected  in  flight  and  guided  safely 
to  the  runways  of  Europe's  and  America's  principal 
ports  of  entry. 

WRITE  TODAY... for  complete  information  on 
air-borne,  ground  station,  point-to-point,  or  shore- 
to-ship  communications  equipment. 


A 


WILCOX  ELECTRIC 

KANSAS  CITY 


COMPANY 

MISSOURI 
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you  CAN  6E  SURE  •• IP  IT^ 


TUBES  AT  WORK 


ouse 


TUFFERNEIL  INSULATING  VARNISHES 

—  for  every  electrical  need 


next  i  revolution,  and  deeelerate 
gradually  for  the  next  J  revolution. 
The  voice  announcement  of  the 
time  in  minutes  and  seconds  is  con¬ 
tained  in  the  It<-rpm  constant- 
speed  ;  revolution. 

Five  separate  pickups  play  the 
live  time  transcriptions.  They  track 
outward  from  the  center  and  set- 
.screws  are  provided  (visible  be¬ 
tween  the  turntables  in  the  photo- 
y-raph)  to  Arive  accurate  adjustment 
in  the  positioniiiAr  of  each  picku|>  tii 
the  startiiiK  ArriK)ve  of  each  tran- 
.scription.  Two  hours  and  24  min¬ 
utes  are  covered  by  each  disk  oper¬ 
ating  with  announcements  on  a 
l.')-second  interviil.  Vinylite  press- 
intrs  for  this  use  are  made  commer¬ 
cially  from  acetate  oriAtinals  and 
last  from  six  to  eiyht  months  in 
continuous  service. 

.4  sixth  turntable,  to  the  riArht  in 
the  photocraiih.  is  used  for  playiny 
a  12-in.  transcription  which  pro¬ 
vides  for  an  advertising  or  other 
type  of  message  pns-ediuy  each 
time  announcement. 

The  tone  which  follows  the  pre¬ 
liminary  time  announcement  is  de¬ 
rived  from  a  (>S.I7  r-c  oscillator 
which  is  ordinarilv  tunt*d  to  !rO(l 
cps  and  is  keyeil  by  a  momentary- 
contact  switch  actuated  by  a  cam. 
The  oscillator  output  is  attenuated 
to  proper  level,  and  fed  to  the  jrriil 
of  a  (IS.IT  tube  in  a  conventional 
amplifier  whose  final  output  is  com¬ 
bined  with  voice  and  tone  siArnals. 


FOR  LONG  ELECTRICAL  LIFE 


Gi'e  electrical  apparatus  the  benefit  of  I'ulfernell  4-Vi'ay  Protection: 

1.  High  dielectric  strength 

2.  Long  life  at  Class  H  operating  temperatures 

3.  Excellent  resistance  to  moisture,  oil,  acids  and  alkali 

4.  High  bonding  strength 

These  qualities  are  characteristic  i>f  the  new  Tuffernell  Thermo¬ 
setting  Varnishes.  For  example,  Tuffernell  B-I61  is  already  a 
favorite  with  many  users.  It  provides  the  extra  prtrtection  needed 
for  dependable  operation  under  conditions  where  ordinary 
varnishes  break  dow  n. 

A  good  illustration  is  the  growing  use  of  Tuffernell  for  mint- 
electrical  equipment.  Below  ground,  and  above,  the  service  is 
unusuallv  severe.  Many  progressive  mine  operators  now  use 
Tuffernell  exclusively  when  rebuilding  apparatus. 

Such  proof  of  performance  is  assurance  of  dependability  for 
your  equipment,  too.  For  data  on  the  complete  Tuffernell  line,  call 
vtnir  nearbv  Vv'estinghouse  office.  Ask  for  Bulletins  6S-120  and 
6‘)-l  .A0.  t)r  write  Vi  estinghouse  Electric  Corporation,  Dept.  39, 
P.  O.  Box  808,  Pittsburgh  .40,  Pennsv Ivania.  J-u64j3 


\-Rays  Itleiilify 
Fabri«* 


Norzon,  a  <uede-like  fabric,  is  used 
principally  in  the  manufacture  of 
.shoes.  Hehr-Manning  Corp.  of 
Troy,  N.  Y.  sells  it  through  a  na¬ 
tional  distributor  to  shoe  manufac¬ 
turers.  The  com|iany  claims  that 
their  material  is  tieing  substituted 
by  some  manufacturers  for  an  in¬ 
ferior  material  resembling  the  fab¬ 
ric  in  appearance  but  being  les.^ 
durable. 

To  combat  this  practice,  the  fab¬ 
ric  is  stamped  on  the  reverse  side 
with  a  iiigmented  ink  that  is  sensi¬ 
tized  by  x-ray.  When  the  fabric  is 
m;ide  into  a  shoe  and  placed  under 
x-ray.  the  trademark  apiiears  on  the 
inside  as  a  red  glow. 

F'eetronics  also  plays  a  majoi- 
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d  reproduction 


r\x\QM22-POit'a^r^ 

L12"P.M.L0  U  D  S  PE  AK  E 


GOODMANS  INDUSTRIES  LTD.  Lancelot  Road,  WEMBLEY.  Middlesex.  England. 


The  foudspeoker  for  the  diicrimmoting  music  lover 
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A  High  Fidelity  Loudspeaker  that  brings 
within  reach  oi  all  the  means  oi  ochieving 
a  degree  of  fidelity  usually  obtained  only 
from  the  most  eipensvtc  ond  eloboratc 
equipment  From  the  rich  pulsation  of 
the  organ's  pedol  register  to  the  delicate 


whisper  of  the  E-string  of  the  violin,  the 
whole  complement  of  the  orchestra  is 
strikingly  re-creoted,  ond  all  the  varied 
inflections  of  the  human  voice  are  so 
naturally  rendered  that  this  may  truly  be 
called  "Living  Reproduction". 


fjr 


SPECIFICATION 


Axiom  22 


Frequency  Coveroge  40  to  15,000 

c  ps 

Overall  Diometer  12  S  16" 

Overall  Depth  7" 

Fundamental  Resonance  55  c  p  s 

Voice  Coil  Diameter  P4" 

Voice  Coil  Impedance  15  ohms  at  400 

c.p.s 

Maximum  Power  Copacity  20  wotts  peak 
AC 

Total  Flux  195,000  lines 

Nett  Weight  18  lbs  4  ois 


/ 


1 


Temperature  Changes 


because  all  parts  are 

MATCHED 

for  thermal  characteristics 

Switch  the  temperature  back  and  forth  from  340  to 
— 55‘’C,  over  and  over,  and  still  you  won’t  affect  the 
stability  of  Ward  Leonard  Vitrohm  Resistors. 

Reason  is:  Ward  Leonard,  making  all  components*, 
can  control  thermal  charaaeristics  so  as  to  survive  the 
greatest  temperature  variations. 

Write  for  Vitrohm  Resistor  Catalog,  Ward  Leonard 
Electric  Co.,  31  South  Street,  Mount  Vernon,  N.  Y. 
Offices  in  principal  cities  of  U.  S.  and  Canada. 

*Vitreous  enamel  coating  and  ceramic  cores  formu¬ 
lated  and  made  by  Ward  Leonard  .  .  .  wire  drawn  to 
Ward  Leonard’s  specifications. 


WARD  LEONARD 

ELECTRIC  COMPANY 

nfmuud' 

RtSISTOOS  •  RHEOSTATS  •  RELAYS  •  CONTROL  DEVICES 


TUBES  AT  WORK 


(continued) 


role  in  the  manufacturing  of  Nor- 
zon.  Here’s  how  the  fabric  is  made: 

A  base  fabric  is  coated  with  dura¬ 
ble,  wet-proof  adhesive.  Then,  fine 
rayon  filaments,  known  as  Behrlon 
Fibers  are  dyed  and  cut  to  uniform 
length. 

A  potential  difference  of  si.xty- 
thou.sand  volts  is  maintained  be¬ 
tween  the  fibers  and  the  base  fabric 
as  they  enter  between  electrodes. 
The  ba.se  fabric  receives  a  negative 
electrical  charge  while  the  fibers 
are  positively  charged.  Since  oppo¬ 
site  charges  attract,  the  fibers  jump 
toward  the  adhesive  surface  back¬ 
ing,  and  are  embedded  permanently 
in  on-end  position.  Because  every 
fiber  has  the  same  charge,  they  re¬ 
pel  each  other  an  darrange  them¬ 
selves  automatically  with  great  den¬ 
sity  and  uniformity. 

The  patented  process  produces  a 
densely-flocked  surface  of  approxi¬ 
mately  550,000  fibers  per  square 
inch  of  fabric. 


Tout*  Si>iirE‘(‘  for  Tuning 
Mu  InstniuK'iits 

By  Eari.  L.  Kent 

/>iriA(o«  Manager 
f’.  fr.  Ltd. 

Klkhartt  Indiana 

The  simple  and  accueate  tone- 
producing  device  shown  in  the  ac¬ 
companying  photograph  was  de¬ 
signed  to  fill  a  need  in  the  rapid 
tuning  of  the  musical  instruments 
in  bands  and  orchestras. 

The  tuner  produces  a  continuous 
tone  with  adjustable  tone  intensity, 
frequency  and  timbre.  A  frequency 


Tone  producer  for  use  in  tuning  musical 
instrumentt 
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ROSIN  CORE  SOLDER 


Look  for  the  orange  package  .  .  .  the 
sally  popular  solder  for  use  in  electrical 
applications  where  bonding  must  be 
secure  and  free  from  corrosion. 


The  flux  is  in  the  solder 


need  is  heat!  Federated  Rosin 


Core  Solder  is  available  in 


Federated  makes  every 
commercial  solder  .  .  . 
Asarco  Body  Filler  Metal,  acid-core,  solid 
wire,  spray -gun,  and  bar..  .  purity  and  composition 
guaranteed  by  the  world's  leading  supplier  of  solder. 


mh!  eZUfU4- 


Division  of  AMERICAN  SMELTING  AND  REFINING  COMPANY 
120  Broadway,  New  York  5,  N.  Y. 

OFFICES  IN  PRINCIPAL  CITIES  ACROSS  THE  NATION 
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NTtSSiTY 

.  I 


f  RfcCot’ 
StUCTC»- 


po»i~Km  PC  scon 

U(fHT£R  WBtOHT . . . 

(itemR  scRsmm 


VvSVrV 


•  WIDE  BAND,  HIGH  GAIN  DC  AMPLIFIERS 


•  FREQUENCY  RESPONSE:  DC  TO  200  KC 


•  DEFLECTION  SENSITIVITY:  BEHER  THAN 
0.036  Vrms/inch 


•  TRIGGERED  AND  CONTINUOUS  SWEEPS 


•  DIFFERENTIAL  OR  SINGLE-ENDED  INPUT 


These  are  but  a  few  of  the  many  characteristics  that  moke  the  H-21 
dual  channel  oscilloscope  a  valuable  tool  in  ony  laboratory.  Its 
two  electron  guns  contained  in  a  single  envelope  enable  you  to 
compore  simultaneously  such  phenomena  as  speed  and  vibration 
. . .  input  and  output  signals  of  circuits . . .  displacement  time  curves 
with  associated  dynamic  strains  and  pressures  in  high  speed 
mochinery ...  or  even  the  reaction  between  brain  waves  and 
muscular  potentials. 

Each  of  the  two  channels  has  individual  controls  for  intensity, 
focus,  and  positioning  of  the  X  axis  and  Y  axis.  Sweep  circuits  are 
exceptionally  stable  .  . .  can  be  triggered  externally  with  delay 
less  than  one  microsecond.  Calibration  voltages,  0  to  100  volts, 
ore  continuously  variable  ond  indicated  on  a  panel  voltmeter  in 
three  ranges:  0  to  1 ,  0  to  1  0,  0  to  1  00. 

Weighing  only  65  lbs.,  and  designed  to  operate  with  the 
Fairchild  Oscillo-Record  Camero,  the  H-21  offers  you  a  multitude 
of  laboratory  uses  at  a  cost  less  than  many  single  channel  oscillo¬ 
scopes.  Write  for  further  details  today. 


E.T.C.— THE  ORIGINAL  MANUFACTURER  OF  MULTI-GUN  TUBES 
AND  MULTI-CHANNEL  OSCILLOSCOPES 


Circuit  diagram  of  electronic  tuning  tone 
source 

Vfftiier  i.-i  provided  on  the  hark  of 
the  instrument  so  the  director  may 
select  his  freiiuency  .standard  any¬ 
where  between  435  and  445  cp>. 
Two  tones  are  selwtable  by  the  fre- 
(piency  selector  on  the  front  panel 
yiviiikt  either  .-K  or  H,..  The  semitone 
relationship  is  retained  irrespective 
of  the  settinyr  of  the  freipteni  y 
vernier.  In  other  words,  when  the 
desired  freipiency  is  selecteii  for  .4, 
the  switch  for  chanjfinK  the  output 
note  to  K,  automatically  sets  in  the 
proper  interval  or  half  note. 

A  timbre  switch  enables  the  ili- 
rector  to  select  either  a  flute-like 
tone  or  a  reed-like  voice  that  is 
rich  in  harmonics,  depending  upon 
which  tonal  character  is  better  for 
the  musicians  tunitiK  to  it.  This 
switch  makes  it  possible  to  take  the 
sitrnal  from  the  tank  circuit  by  way 
of  the  .secondary  windintt  in  a  rela¬ 
tively  pure  form,  or  from  the  plate 
current  circuit  in  a  pulse  form  that 
contains  hiyli  harmonic  content. 
The  tank  circuit  is  tuned  to  the 
fundamental  frequency  of  the  os¬ 
cillator  so  the  voltasfe  produceil 
across  it  is  approximately  sinusoi¬ 
dal. 

The  volume  control  provide.-  ad¬ 
justment  of  the  sound  level  to  suit 
the  room  :ind  ambient  sound  (au¬ 
ditions.  Sufficient  volume  is  a\ail- 
able  for  use  with  a  larj?e  group  of 
musicians. 

In  designing  the  instrument 
special  care  has  been  taken  to  i>ro- 
vide  the  extreme  stability  reipiired 
of  tuning  devices  with  changes  in 
temperature,  line  voltage  and  tube 
life.  The  instrument  drifts  about 
O.OG  percent  after  5  minutes  warm¬ 
up,  and  after  15  minutes  returns  to 
its  original  frt'quency.  .A  5-percent 
lluctuation  of  line  voltage  will  cause 
about  0.0!)-i)ercent  change  in  fre- 
((uency.  .A  0. 06-percent  change  in 
fre(|uency  is  about  1  TOO  of  a  half 
tone. 
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even  where  the  total  population  is  Zero. 


POPULATION- 


The  100  >X'att  Aerophare  illustrated 
consists  of  the  following  units-- AK-3  automatic 
keyer;  Model  lOOXI.  transmitter,  (  100  Watt  carrier 
power,  minimum  of  30%-high  level  tone  modulation 
for  identification  but  with  no  provision  for  voice  'v 
modulation);  and  antenna  matching  unit.  N, 

The  smaller  unit  is  similiar,  except  transmitter  is  of  SO 
Vi'atts  carrier  power  with  90®o  high  level  tone  modulation  for 
identification,  «)r,  90 high  level  vttice  modulation.  .Micrt)phone  P-T-  ' 
Switch,  when  depressed  interrupts  tone,  permitting  voice  operati»)n.  This 
feature  makes  this  unit  ideal  for  airport  operation  where  both  aerophare 
and  traffic  control  are  needed. 

Both  units  are  completely  "tropicalized”  to  allow  operation  under 
unusual  climatic  conditions.  Each  unit  is  ruggedly  constructed  and  con¬ 
servatively  rated,  providing  low  operating  and  maintainence  costs. 
Engineering  data  on  both  units  upon  request. 

CONSULTANTS.  DESIGNERS  AND  MANUFACTURERS  OF  STANDARD  OR  SPECIAL 
ELECTRONIC.  METEOROLOGICAL  AND  COMMUNICATIONS  EQUIPMENT. 


DEALERS:  Equipcicire  ltda.,  Coixa  Peilol  1935,  Rio  do  Jonoiro, 
Brotil  A  Henry  Newman  Jr.,  Aportodo  Aereo  138,  Borronquillo, 
Colombia  A  Rodelec,  Reconquista  46,  Buenos  Aires,  Argentina 


Even  in  the  most  remote  areas, 

wings  aloft  are  guided  on  their  way 

by  Aerocom’s  new  medium  range  Aerophare 

Transmitter.  This  transmitter  was  designed  and  built 
'  .  V  *  to  provide  long,  trouble-free  service  with  no  attendants 


AEROPHARE 
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in  designing  new  equipment? 

Fight  them  with 
Linde  Synthetic  Sapphire! 

Linde  synthetic  sapphire  is  characterized  by  a 
low  coefficient  of  friction,  high  melting  point  and 
hardness,  and  unusual  chemical  resistance.  Applied 
in  many  diverse  problems,  it  has  paved  the  way 
for  a  longer  trouble-free  life,  for  both  small  and 
large  parts. 

Economical  to  fabricate,  valuable  uses  for  this 
material  are  constantly  being  developed.  A  few 
of  the  mony  applications  to  new  equipment 
include:  precision  balls,  sleeve  bearings,  rods, 
and  orifices. 

Call  or  write  any  Linde  office  for  detailed 
information  on  your  specific  design  problems. 


■5 


Chemical  Composition  . 

Hardness,  Knoop's . 

Melting  Point  . 

Dielectric  Constant 
Coefficient  of  Friction 

(Steel  pivot  on  sopphire  ring) 
Chemical  Resistance 


Al  O 

1525-1660 
2030°C. 

7.5-10 
0.140 

(0.160  graphite) 
Inert  to  common  acids, 
30%NaOHat80°C., 


THE  LINDE  AIR  PRODUCTS  COMPANY 

Unit  of  Union  Carbide  and  Carbon  Corporation 
30  E.  42nd  St.,  New  York  17,  N.  Y.  Offices  in  Other  Principal  Cities 
In  Canada:  DOMINION  OXYGEN  COMPANY,  LIMITED,  Toronto 


The  term  "Unde**  t$  a  trade-mark  of  The  Linde  Air  Products  Company. 


THE  ELECTRON  ART 

(continued  from  p  122) 

tietEative  bias  would  have  to  be  pro¬ 
vided  in  the  grid  circuit. 

None  of  the  circuit  constants  is 
extremely  critical.  Most  of  them 
can  be  changed  over  a  two-to-one 
range  without  affecting  the  ability 
to  control  the  thyratron  firing 
angle.  The  voltage  that  is  u.sed  to 
synchronize  the  sawtooth  generator 
may,  in  many  cases,  be  obtained 
from  the  filament  transformer. 

The  circuit  presented  herein  has 
the  disadvantage  of  requiring  a 
B  supply,  but  eliminates  the  need 
for  coupling  transformers  and 
audio  chokes  frequently  used.  It  is 
also  immediately  adaptable  to  dif¬ 
ferent  values  of  control  voltage 
magnitude. 

Uefere.nce 

<I>  I.  \.  < :(>ldmunt^  and  H.  I..  Krauss, 
Th*  <  '.It h«'<l»  -  I  'oil pled  <  'lipp«-r  <  'iroiiit. 
/*f.M  //.’/•  ,  S.pi  liiu. 

Sluiulartl  (!upa<’it«trs 

Dt'RlNC,  the  war.  Hell  Telephone 
Laboratories  iievelo|)ed  a  ca|)aci- 
lance  liridge  callable  of  measuring 
the  interelectrode  capacitances  nor¬ 
mally  found  in  small  electron  tubes 
to  within  an  accuracy  of  ajijiroxi- 
mately  2  (lercent.  This  bridge 
measured  ilirect  capacitance  of  a 
three-terminal  network  and  made 
use  of  a  step-down  calibration  prin¬ 
ciple,  hence  there  was  no  absolute 
need  foi-  standard  small-value  cali¬ 
brating  capacitors  at  the  time. 

As  time  went  on  and  bridges 
were  scattered  over  the  country, 
as  well  as  over  the  world  via  lend 
lease,  it  became  necessary  to  check 


FIG.  1  —  Method  of  using  ordinary  mica 
capacitors  to  obtoin  very  small  capacitance 
values  lor  use  as  secondary  standards 
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No.  1110  Incremen 
tal  Inductance 


iHifli  Fidelity  Output  I 
i  Transformer  \ 


Stepdown 

Transformers 


Hl-Q  Miniature  \  Toroidal  Inductors  \ 
Toroidal  Inductors  \  \ 


^hermetically  sealed 
\  Components 


No.  1030 
0"  Indicator 


No.  1210  Null 
Detector  & 
Vacuum  Tube 
Voltmeter 


No.  1060  Vacuum 
Tube  Voltmeter 


No.  1150  Universal  \ 
Bridge 


FREED  TRANSFORMER  CO 
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THE  ELECTRON  ART 


continued 


Auxiliary 

RANGE 

FITTING 


ALUMINUM  COVER 
Plate 


Plug  ano^ 
connector 


MAIN  V 
BLOCK 


W  E  CONNECTORS 


strictly 

on 

the 

boll 


these  devices  accurately  and  more 
freiiuently  than  the  cuml>ersonie 
step-down  method  would  allow. 

This  report  descril>es  a  set  ot 
secondary  standard  calibrating' 
capacitors  designed  and  constructed 
at  Kvans  Signal  I.aboratory  and 
later  calibrated  by  the  Bureau  ot 
Standards  for  u.se  in  checkinK  the 
Western  Klectric  type  I)l(>b9:{6  and 
Sylvania  type  125  capacitance- 
measurinK  devices  used  by  electron 
tube  manufacturers  in  United 
States  and  Canada. 

Wry  low  values  of  .V  may  be  olj- 
tained  by  usintr  readily  obtainable 
values  for  M.  S'  and  /'  in  Fitr.  1. 
The  capacitance  .V  conforms  to  the 
definition  of  direct  capacitance  be¬ 
tween  terminals  H  and  (’;  there- 
f<tre,  when  the  capacitance  between 
li  and  C  is  measured  by  the  bridjfes. 
the  equivalent  capacitance  A’  will 
be  indicated. 

The  computed  values  in  the  table 
adecpiately  cover  the  ran>re  of  the 
bridKes.  The  starred  values,  se¬ 
lected  for  the  Kvans  Signal  i.abora¬ 
tory  standards,  can  be  used  to 
check  the  Western  Klectric  and  Syl¬ 
vania  capacitance  bridges  at  the 
three-(iuarters  mark  on  every  ranyo' 
on  which  the  brid^res  operate.  For 
a  complete  .scale  calibration  of  an\ 


Tha+'s  this  fellow.  He  never 
forgets  to  write  the  name 
,  MACALLEN  before  he  writes 
,  the  word  MICA.  He  knows  the 


two  words  together  spel 
T-O-P-S  in  Good  Insulation. 


MACALLEN  MICA 


ALL  FORMS,  ALL  QUANTITIES  —  ALL  DEPENDABLE 


SILVERED  MICA 
CAPACITORS  IN 

machined  holes 


THE  MACAllEN  COMPANY  •  16  MACALLEN  ST..  BOSTON  71.  MASS. 

CH/CSCO  545  vv  W*$M/NCrON  IIVO  •  ClfVflSNO  173  1  SUHIIOt  AV(. 


FIG.  2 — Details  oi  machined  aluminum 
block  and  iitting*  used  in  assembling  set 
ot  capacitance  substandaids  tor  checking 
and  calibrating  precision  bridges  used  tor 
measuring  interelectrode  capacitances  ot 
vacuum  tubes 
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Sorensen’s  NEW  LSNE 


OF  ELEGRONIC  VOLTAGE  REGULATORS 


•  Greater  Accuracy 


•  Less  Distortion 


•  Range  from  no  load  to  full  load 


•  Temperature  Compensation 


.  Sorensen  Engineers  and  Sorensen  Production  has 

LESS/  bCCOUSC  ...  been  laboring  for  many  months  to  bring  you 
greater  value  at  less  cost.  And  they've  done  it! 

The  Standard  line  of  Sorensen  Electronic  Regulators,  both  AC  and  DC,  has  always  been 
famous  for  outstanding  features,  low  cost.  Now,  many  additional  features,  previously 
available  only  in  special  models  at  extra  cost,  have  been  incorporated  as  regular 
features  of  the  NEW  SORENSEN  STANDARD  LINE  —  at  no  extra  cost/  Some  Improved 
Models  cost  less  than  the  former  standard  models.  Write  for  the 


NEW  SORENSEN  CATALOG 


and  compare  these  new  units  with  any  other  similar  units  you've 
ever  seen  or  heard  about. 


/mORE,  because  there’s 


orensen  and  Company,  Inc 


375  Fairfield  Ave..  Stamford,  Connecticut 
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THE  ELECTRON  ART 


(continued) 


NOW. 


R.  F.  ATTENUATION 
NETWORK 
>  FOR  YOUR  WORK 


To  meet  the  increasing  needs  for  accurate,  de- 
^  pendable  instruments  to  attenuate  UHF,  The  Daven 

*  Company  now  offers  RF  attenuation  boxes.  These 

k  units  are  notably  compact,  provide  a  wide  range 

of  attenuation  and  are  moderately  priced. 


—SPECIFICATIONS— 

CIRCUIT:  Pi  network. 

STANDARD  IMPEDANCES:  SO  and  73  ohms  Other  impedances  on  request 
NO.  OF  STEPS:  8  or  10  (push-button) 

RESISTOR  ACCURACY:  ir2«o  ot  D  C 

IMPEDANCE  ACCURACY:  Terminal  impedance  of  loss  netwcik  essenliolly  flat  from 
0—225  MC. 

RECEPTACLES:  A/N  Types  UG  58  U  or  UG  185  U. 

CABLE  PLUGS:  May  be  secured  at  additional  cost 


1  SERIES 

IMPEDANCE 

RANGE 

1  640  8.  641 

50  or  73  S2 

80  Db  Total  in  1  Db  Steps 

1  642  &  643 

50  <>  or  73  S2 

100  DB  Total  in  2  DB  Steps 

1  650  &  651 

50  i>  or  73  1> 

100  DB  Total  in  1  DB  Steps 

—APPLICATIONS— 

•  In  signal  and  sweep  generators 

•  In  field  strength  measuring  equipment 

•  Nucleonic  and  atomic  research 

•  Television  receiver  testing 

•  Wide  band  amplifiers. 

•  Pulse  amplifiers 

•  Any  application  where  attenuation  of  UHF  is  required. 

For  Additional  Information  Write  to  Dept  E-l 


DAVEN  “ 

191  CENTRAL  AVENUE 
NEWARK  4,  NEW  JERSEY 


’  britijre,  if  is  only  necessary  to  add 
additional  end  plug  capacitors  so 
that  a  number  of  points  on  each 
scale  are  obtained. 

I  Count rurtional  Details 

In  order  to  fabricate  the  stand¬ 
ard  capacitors  in  a  form  which 
i  would  be  mechanically  rugged,  in¬ 
sure  stability,  and  also  provide  as 
little  capacitance  to  ground  in  the 
leads  (bridge  sensitivity  falls  off 
with  additional  shunt  capacitance 
in  the  leads),  the  block  form  of  con¬ 
struction  shown  in  Fig.  2  was  em¬ 
ployed.  Plug  spacings  were  matched 
to  the  various  bridges  available  at 
Evans  Signal  Laboratory. 

If  a  more  fle.xible  setui)  is  re- 
tiuired,  any  uhf  connector  to  which 
a  short  length  of  cable  and  plug 
can  be  attached  can  be  u.sed. 
j  Complete  ranges  are  covered  with 
two  basic  blocks,  with  M  N  =  .3i(/if 
and  M  N  =  40  /i;if  respectively. 
The  various  values  of  P  were  ob¬ 
tained  by  inserting  the  basic  P 
value  and  then  adding  a  parallel 
cjipacitor-to-ground  through  the 
uhf  connector  at  the  top  of  the  unit. 
The  added  units  are  merely  small 
j  cups  to  hold  the  capacitors. 

The  capacitors  u.sed  are  silvered 
mica  iiostage  stamp  type  and  se¬ 
lected  for  nominal  values  by  means 
of  a  General  Radio  impedance 
bridge.  A  cap  is  provided  for  the 
uhf  connector  so  that  in  its  basic 
form  the  extra  lead  will  be  shielded 
at  all  times.  To  avoid  possible  error 
and  confusion  the  units  are  marked 
with  the  corresponding  jack  letters 
so  that  insertion  in  the  briilge  will 
lie  the  same  each  time. 

('iiUh  ratio)! 

The  units  were  assembled,  potted 
with  acrowax,  and  shipped  to  the 


Completed  capacitance  standards  as  con¬ 
structed  for  use  at  Evans  Signal  Laboratory 
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works  for  business 


IT  COPIES  DATA  IN  SECONDS  — Engineering  drawings,  shop  orders, 
specifications,  records,  and  letters  of  all  kinds  can  be  copied  fast,  and 
with  utmost  accuracy.  Photrxopying  with  Kodagraph  Papers,  Cloths,  and 
Film  saves  time,  protects  originals  from  wear  and  tear  — even  permits 
producing  clean,  legible  copies  from  faded  or  worn  material. 


IT  HELPS  IMPROVE  PRODUCTS -High  speed  moxies  provide  a 
record  of  motion  far  too  fast  to  see.  With  the  Kodak  High  Speed 
Camera,  a  second  becomes  three  minutes,  so  you  can  see  and 
analyze  rapid  movement  — spot  faulty  action  and  points  of  ex¬ 
cessive  wear  — see  ways  to  make  a  better  product. 


Hfhk,  Yof  SKK  a  few  examples  of  liow  the  speed  of  photojl- 
raphv  serves  iiuliistrv.  In  addition,  its  iiccuracv  is  used 
in  eopvini;  drawings,  iloeninents,  and  data  of  all  kinds.  Its 
ahilitv  to  reduce  can  put  records  on  luicrofilin  and  .save  9S'o 
of  filing  space. 

These  and  the  other  uni(|ue  (jualities  of  photography  are 
helping  cut  costs,  improve  protlucts,  s[H-ed  prodtiction,  and 
stimulate  .sales.  If  von  would  like  to  know  more  about  how  it 
ctiuld  serve  von.  write  for  literature  or  for  specific  information 
which  mav  he  helpful  to  you.  Kastman  Kodak  Company, 
Rochester  4,  N.  Y. 


FUNCTIONAL  PHOTOGRAPHY 

serves  industrial,  commercial,  scientific  progress 


IT  ANALYZES  CHEMICALS  IN  A  FLASH -Spectrography  with 
Kodak  Spectrum  Analysis  Film  and  Plates  quickly  determines 
the  composition  of  almost  all  materials.  It  provides  a  means  to 
make  frequent  production-line  analyses.  It  can  maintain  a 
check  on  specifications  and  speed  up  output. 


IT  RECORDS  THE  FLICK  OF  INSTRUMENTS-The  swift  swing  of  the 
galvanometer  mirror  or  cathode-ray  tube  beam  is  not  too  fast  for  photog¬ 
raphy.  Readings  of  these  instruments  are  quickly  recorded  on  Kodak 
Linagraph  Films  and  Papers  so  that  they  can  be  studied  and  full  advan¬ 
tage  taken  of  the  facts  that  they  reveaL 
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PLANTS  AND  SAKS  OFFtCCS  at  Plymewth  Wut .  Chicago  Dotreil  Ogdo 
ABRASIVE  DIVISION  oi  CU-olood.  Ohio 
CANADIAN  PLANT  Tho  Ci««elo»d  Ceotainor  Coftodo  ltd 


R£PRlStN1AJIVlS 


Oakville.  Ontario 


tETROPOl 


E  p  PACK  AND  ASSOCIATES,  968  FaRm  nOTOi 
WEST  HARTFORD.  CONN 


NEW  ENGLAND 


punch! nq  dies  available 
in  endless  for 


COSMALITE 


COIL  FORMS 


Manufacturers  of  radio  and 


television  receivers  KNOW 


the  outstanding  advantages 
of  COSMALITE  in  both  per 


formance  and  price. 


There  is  a  further  saving  in 


time  and  costs  through  the 


use  of  our  extensive  number 


National  Hiiroau  of  Sunidards  for 
calibration.  The  NBS  certificate 
returned  with  the  capacitors  indi¬ 
cated  that  the  capacitances  were 
measured  to  d;  1 0.;t  percent  - 

O.OOOO.')  fUit'l. 


''^CLEVELAMDCOMTAIHERta 


re.  CLEVELAND  2,  OHIO 


I'opo^rapliie  Kudar 

My  .moi)II..ati.m;  the  X-axis  of  the 
conventional  ppi  radar  cathode-ray 
tube  in  such  a  way  that  intensity 
on  the  scojie  represents  heijrht  on 
the  yronnd.  topojfraphic  presenta¬ 
tion  radar  aboard  an  airplane  ydves 
a  three-dimensional  picture  of  the 
terrain  below.  Details  of  this  sys¬ 
tem  were  friven  by  VV.  .J.  Hirsch- 
berjr  of  California  Institute  of 
Technology  at  the  .MF.H  I’acific 
(leiieral  .Meeting  in  San  Francisco 
.Aujr.  2:5-20, 

To  obtain  intensity  modulation, 
a  special  wave  form,  called  the  con¬ 
trast  saw-tooth  wave  form,  is  gen¬ 
erated  in  the  radar  receiver.  The 
saw-tooth  rises  from  its  minimum 
to  its  maximum  value  in  a  fraction 
of  the  pulse  period  of  the  radar 
and  is  automatically  positioned  tin 
time)  with  respect  to  the  transmit¬ 
ter  pulse  in  such  a  way  that  an 
averajre-altitude  echo  pulse  will  re¬ 
turn  when  the  saw-tooth  has 
reached  half  its  maximum.  .All  echo 
pnl.ses  are  superimi)oseil  on  this 
saw-tooth,  so  that  the  jieak  value  of 
the  resultant  wave  form  chanjres 
with  the  instantaneous  position  of 
the  echo  pulse.  This  peak  value  then 
modulates  the  K'rid  of  the  cathode- 
ray  tube. 

The  monitor  scojie  should  have  a 
persistency  hiyh  enonjrh  to  allow  a 
complete  picture  to  be  formed,  but 
not  hiy'h  enough  to  interfere  with 
the  followinyf  picture. 

For  itroducinjr  an  accurate  record 
of  the  terrain  a  continuously  mov¬ 
ing  photojrraphic  film  is  used.  Since 
the  average  altitude  of  the  airjjlane 
over  the  terrain  will  show  up  as 
yrey  in  the  picture,  all  other  alti¬ 
tude  values  will  be  relative  to  the 
averajre.  The  radar  furnishes  seii- 
arately  the  value  of  this  average 
altitude  at  any  instiint.  This  com¬ 
bined  with  the  absolute  altitude 
above  sea  level,  obtained  from  baro¬ 
metric  instruments,  furnishes  the 
absolute  altitude  of  those  points  on 
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Tell  us  your  needs  Quite  prob 
ably  we  con  be  of  value  to  you 
in  your  planning  and  produc 
tion  Your  inquiry  will  receive 
personal  and  experienced  at 
tention 


of  dies  available  to  purchas 
ers  of  Cosmalite  Coil  Forms. 
Punched,  threaded,  notched 
and  grooved  to  meet  your 
individual  specifications. 


resistors 
designed  with 


in  mind 


The  space-saving  design  of  I  T  E  Oval  Resistors  didn’t 
just  happen.  I-T-E  engineers  realized  that  complex 
aviation,  radio,  TV,  and  other  electronics  applications 
call  for  maximum  resistance  in  minimum  space.  With 
that  thought  in  mind,  I-T  E  Oval  Resistors  were 
developed. 

These  mixlern,  compact  resistors  are  distinguished  by 
their  high,  unit -area  wattage  ratios.  An  oval  resistor, 
or  assembly  of  oval  units,  has  a  much  higher  wattage 
rating  than  that  of  a  conventional  round  resistor  of 
comparable  size. 

No  matter  what  you  look  for  in  resistors  —  compact¬ 
ness.  dejiendability,  long  life,  or  exact  tolerances  —  be 
sure  to  investigate  I-T-E  Oval  Resistor  Assemblies,  the 
modern  wire-wound  Power  Resistors! 


Oval  Assf^mhUt^-^ 

.ire  part  o(  I-T-E's  c*o/iip/efe  line 
of  wire-wound  Power  Re'^i'-tors. 

T ech n iat I  i n forrjintion . 
includtr}/i  vutuuhle  iipplti.\ttiot\  data, 
is  cor}t€uned  in  the  I-T-E 
Resistor  Catalof^. 

Send  for  it  today. 


Moximum 

Recommended 

Reeistonce 


SWITCHGEAR 


Mounting 

Centers 


Wotts 


Length 


UNIT  SUBSTATIONS 


ISOLATED  PHASE  BUS  STRUCTURES 


108  Ovol 
200  Ovol 


10000 

15000 


AUTOMATIC  RECLOSING  CIRCUIT  BREAKERS 


316  Oval 


25000 


RESISTORS 


SPECIAL  PRODUCTS 


424  Ovol 
600  Ovol 


POWER  RESISTORS 


The  Leader  In  Technical  Excellence 
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\\  lifii  your  liisi:  lil.iiiks  j;o  sour  in 
stiK'k  .  .  .  when  older  recordings  no 
longer  make  gocKl  copies  .  .  . 


DON'T  TAKE  IT  LYING  DOWN  . 


I’resto  discs  don't  deteriorate  with 
age.  I’ertect  recordings  base  heen 
made  on  hlanks  more  tlian  tsvo 
years  old.  .And  I’resto  discs  stav 
giHid  alter  recording.  Many  rec¬ 
ords  of  today  are  duhhed  from 
I’resto  tecordmgs  cut  years  ago. 


Il’urU'j  l.arg/!l  ManuJjtturer  nj  / niltt'UiinfM!  Sound  Rrcurding  /■'qiiipm/'nl  and  Dises 


RECORDING 


the  map  which  are  halfway  between 
black  and  white.  This  reference 
level  can  be  continuously  recorded 
'  together  with  the  map  itself. 

Special  circuits  are  included 
j  which  provide  for  a  constant  scale 
factor  in  the  x  and  ij  directions  no 
matter  what  the  altitude  of  the 
airplane  is.  Maps  thus  could  be 
made  directly  from  the  photo¬ 
graphic  record. 


I'iiiK-r  (iorrcolittii 

Dikkkrk.n'CE  in  speed  of  rotation  of 
two  fiO-cycle  synchronous  motors, 
one  driven  by  the  power  line  and 
the  other  by  a  standard  crystal- 
controlled  frequency,  is  utilized  in 
a  power-line  frequency  monitoring 
system  developed  by  the  National 
Hureau  of  Standards  for  giving 
the  correction  to  be  applied  to  a 
commercial  interval  timer  driven 
by  the  power  line.  Accuracy  of 
0.01  second  is  thereby  obtained, 
e.xtending  the  usefulness  of  inter¬ 
val  timers  to  the  realm  of  precise 
timing  in  connection  with  radiation 
counters,  fluid  flow,  vi.scosity  meas¬ 
urements,  chemical  reactions,  bal¬ 
listics  experiments  and  high-speed 
photography. 

The  two  motors  are  connected 


Frequency  monilorinq  syelem  devised 
by  R.  E.  Gould  and  H.  A.  Bowman  oi 
NBS  (or  determining  correction  to  be 
applied  to  commercial  interval  timer 
when  power  line  irequency  drills  dur¬ 
ing  period  oi  observation.  Power  amp- 
liiier  amplilies  Bureau's  crystal-con- 
trolled  standard  irequency  to  drive  one 
oi  small  black  motors  behind  diiierential 
gears,  and  other  motor  runs  directly  oil 
power  line.  Transmitter  selsyn  at  up¬ 
per  right  transmits  angular  motion  oi 
diiierential  gear  shoit  to  receiver  selsyn 
I  on  remotely  located  automatic  recorder 
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says  woRs  stan  iomsax 


record®*^ 


POR'^AB*'® 


PKHSTO  S  I'T  -9(10  Is  t!u*  answiT  (nr  dtlavid  Npniis  l>rna(i 
iMsfs~Ht*ld  rti'ordin^  — whtrtvtr  rlurr  is  a  lurd  tni  .1  portal*!* 
rirordcr  oimpit  tt*  !»n»a*lcast  (pialiT\  at  tht  s<-  mitstaiul- 

in^  injjinctrinj;  liaturts: 

•  Three  separate  heads  for  superior  performance  ’  and  for 
monitorinii  direct  from  tape).  One  head  each  t<i  erase.  rec<»rd 
and  pla>  hack.  •  3  microphone  channels  \sith  master  liain  con- 
trol  in  recording  amplifier.  •  l.art^e  \  .1'.  meter  uith  illumi¬ 
nated  dial  to  indicate  recordinjt  level,  plavhack  output  level, 
bias  current  and  erase  current,  and  level  for  telephone  line. 

•  2>speed.  sinifle  motiir  drive  system,  huiille  switch  to  change 
tape  speeds  from  7*2"  to  IS"  per  second. 

Dtu/r  ch*M»sf  your  tape  recorder  until  u>ii  see  the  ne:i  iVestii 
Portable  Tape  Recorder.  Write  tor  complete  details  toilay. 


RECORDING  CORPORATION 

Paramus,  New  Jersey 

Mailing  Address:  P.  O.  Box  SOO,  Hackensack,  N.  J. 
In  Canida  WALTER  P  DOWNS.  Ltd.,  Dominion  Sq.  Bldq  .  Montreal 


HORL/rS  a/f/^ATEST.WAXL'FACTr'RFR  OF  /VST^ \7A \FOl^  SOl\/>  RFCORIUM,  FQURMFM'  \M)  DISCS 
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to  a  (JifTert-ntial  near  system.  The 
position  of  the  differential  gear 
shaft  at  any  instant  depends  upon 
the  total  integrated  freuueney  error 
of  the  power  line  at  that  instant. 
This  shaft  is  eonneeted  to  indicat¬ 
ing  dials  which  are  calibrated  to 
give  the  cumulative  error  in  .sec¬ 
onds  and  hundredths  of  a  second 
rather  than  in  cycles. 


]  Siiuill 

!  L'SE  ok  the  electron  as  a  probe  to  ’ 
'  explore  electric  and  magnetic  fields 
of  extremely  small  ilimensions  has 
been  announced  l)y  the  National 
i  Hureaii  of  Standards.  The  results 
take  the  form  of  a  photograph 
which  shows,  for  the  magnetic 
studies,  the  direction  and  strength 
of  the  magnetic  forces  alxuil  any 
I  small  nvignetized  object. 

Ih'srtiiiliiiii  Ilf  Mftliini 

In  the  shadow  method,  the  elec- 
I  troll  microscope  is  first  used  to 
form  an  ordinary  image  of  the 
magnetic  object  say  a  small  hor.se- 
shoe  magnet.  A  fine  wire  netting  <d' 
nonmagnetic  material  is  then 
placed  slightly  beyond  the  focus  of 
the  magnetic  lens  system  of  the 
electron  microscope  in  just  the 
right  position  so  that  the  mesh 
easts  a  magnified  but  rather  sharp 
electron  shadow  on  the  screen.  The 
shadow  network  is  thus  superim¬ 
posed  on  the  image  of  the  magne¬ 
tized  object. 

Some  of  the  electrons  which  form 


Mr.  .lohii  I  .  Ki.l.r.  I>r<.>iil|.|il  Kl.  1. 

KI.M  TKOMI  s  KKsr  AKI  II  I'l  III  l-IIIM,  I  o..  Iiir. 
run  I  II lull  striMl.  N»k  lurk  i:t.  N.  A. 

e:..;i«..  8i-n(l  me  the  v..luii:.'s  i  h.-ek.-.i  I  iir-l.-rsmud  they  fun  he  returiie.l  rti  i.-n  dios  if 
I  .1111  lii'l  .s,it:.sti...i  .111.1  u-t  n  full  o-luti.l  oli.OK*'!'  shewn  are  linslpahl' 

TIIK  Kl  K(  TIIOMI  KM.IN  r.r.KIM,  M  \s1'KK  IMIKX 

j  iD.'i.'.  isi:  .sm.iHi  eij-.-r.T.  (»i*..'(o 

"  lie;  isii.'iiii  en:  e.M'  ((ti‘i..’>oi  •  l■■el  (Si;..*>iii 

llir.  Ki  riTKOMI  KM.IM  I  KINO  rXII.VT  IM>r\ 

n  ll'tf  1*11. .VO  tl'.MT  1"0  («l9..VO  •  I'M'I  (*l|  -<IO 

•.o.iiliil.  M.irih  111. 11.  t  ata.l.il.;.'  .Ian  lith.  IU5u 

Naiit**  . . 

<  . 

...  . 

<  lt>  .  .  ....  /on«*  .  . 

U  »•  |..i\  iM.si.iKf  If  l.•^ll.rt.ll.^•.'  .ti'f  ..tnv>ani»*>  MailinK  ch.MK»*s  coU»  rt  on  C.C^.P 

•  inli*!  f* 


Electrons  passinq  through  magnetic 
field  of  small  horseshoe  magnet  (about 
one-fourth  inch  wide)  produced  this  dis 
tortion  of  the  electron  shadow  of  a  fine 
wire  mesh  in  an  electron  microscope 
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How  much  valuable  lime 
do  you  lose  in  research  ? 


NOW  .  a  complete  bibliographical 
listing  of  eiectronic  research 
from  1925  to  the  present! 

The  lCI«‘<‘troiiii*<«  K«‘M‘urrh  PublUhiiiK  (io.,  iiiake?*  a  vital  ron> 
tribulioii  to  the  4*oiitiiitie<l  «level4>|iiiient  in  elerlniiiir;*.  tiptie**. 

|ihv!»ics  and  allied  fieldi*  nith  ih**  new,  fcreatly  enlarged  MAS> 

TKIt  iNDKXKS  uhieh  bring  thi»  vital  infnrniatitin  up  t<»  <late. 

THE  ELECTRONIC  ^GINEERING  MASTER  INDEX 

(roiiilMiiiil  I9f7-iyt}{  i-ililion  now  on  pn'ss) 

Ov»r  Pt.nnu  listings  of  articles  published  in  international  scientific 
magazines,  journals  and  proceeilings.  different  subject  headings. 

All  the  finest  engineering  text  hooks  pnhiislied  are  listed  in  a  special 
reference  section. 

SPECIAL  FEATURE — I.istings  of  declassified  doeiiments  availaiile  from 
U.  S.,  (^anadian  and  British  (iovernments. 

EXTRA  FEATURE — Listings  of  .S..5()(l  patent  referenees  giving  number, 
title  and  claims  of  electr.mic  patents  granted  in  the  I'.  S.  during  the  Years 
of  1947-1948. 

«  K«»  -«  KKFLKLNrKI)  rl  Ml  I.VlINK  .81  BJUri'  IM>E\  of  A 
■9x1.1.  I'KLMOt  >I.X  I’Utl.lSIIKII  KLECTKOMC  MXSTfiK^B 
^  IM»K\  >l  BJK«  TS  XITKXIl  IN  I947-I948  ISSI  K  T 


liio//nT  ii/fi/  ronirihiitioji  /o  viecironirs 

THE  ELECTRONIC  ENGINEERING  PATENT  INDEX 

All  electronic  and  related  patents  granted  by  the  U.  S.  Patent  Ofiice  sinee 
194fi  in  three  volumes.  1946  volume  ineludes  over  2.0(10  patents  with  circuit 
designs,  components,  manufacturing  methods,  etc.  1947-1948  combined 
issue  covers  ."),.">00  electronic  patents.  The  1949  issue  covers  approximately 
h.OOO  eleetronie  patents. 

Ittmks  are  heavy  elalh  htnnitl  7 Vi  x  lOVi  inehes 

The  time  saved  in  finding  even  one  valuable  reference  often 
more  than  pays  for  the  complete  series  of  the  Filectronic 
Kngineering  Master  Index.  These  hooks  belong  in  the 
library  of  every  eleetronie  engineer,  educational  institution, 
reseanh  lahonitory,  (latent  attorney,  government  agency 
find  industrial  engineering  department.  Kilitions  are 
limited,  so  please  order  your  co|iies  today. 


TO  BE  SURE 
YOUR  RECEIVER 
GIVES  THE  BEST 
PICTURE 


an  EM  or  a 
PM-EM  FOCUS  COIL 


4WHEELER 

because  Wheeler  is  a  leader  in  the  field  of  EM  Focus  coil  suppliers;  hos  re¬ 
search,  engineering,  production  facilities  —  and  personnel  long 
skilled  in  precision  manufacturing. 


OTHER 

WHEELER 

PRODUCTS 


because  wheeler  is  one  of  the  industry's  larger  monufocturers  of  magnet 
wire  —  has  complete  control  over  every  step  In  Its  production, 
from  hot  rolled  copper  rod  ond  sheet  metol  to  finished  port. 


COILS 


because  Wheeler  has  unexcelled  electronic  laboratory  facilities,  in  which 
every  production  step  is  double-checked  —  in  which  sampling 
and  continuing  quality  control  are  constantly  verified. 


because  wheeler  is  geared  —  inventory-wise  —  to  carry  sufficient  stocks 
of  high  grade  camponents  to  maintain  vital  production  schedules 
and  to  Insure  prompt  deliveries. 

because  Wheeler  precision  methods  insure  uniformity  in  its  EM  and  PM-EM 
coils  —  whether  your  requirement  is  for  500  or  500,000  units 

because  Wheeler  hos  representatives  in  the  major  television  manufacturing 
areas  —  ready  to  talk  to  you  about  specifications,  samples  or 


special  design.  If  you  hove  a  coil  problem  —  and  want  a  quick 
solution  —  write,  phone  or  wire  js  today. 

THE  WHEELER  INSULATED  WIRE  CO.,  inc 

DIVISION  OF  THE  SPERRY  CORPORATION 

1012  EAST  AURORA  STREET,  WATERBURY,  CONNECTICUT 

•  BALLASTS  •  MAGNET  WIRE  •  COMMUNICATIONS  EQUIPMENT  •  TRANSFORMERS 
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RADIO  •  TELEVISION  •  INSTRUMENT  AND 
GENERAL  ELECTRICAL  MANUFACTURING 


for  grootor  ftrongtfr:  Allen  O  Mead  Screws 
permit  the  use  of  smaller  sizes.  For  instance 
a  No.  6  Allen  O  Head  Cap  Screw  is  equi¬ 
valent  to  a  No.  8  conventional  screw. 

for  tpoco  economy;  Allen  0  Head  Screws 
permit  closer  spacing  of  screws,  eliminate 
projecting  heads. 


for  greoter  holding  power:  Allen  O  Head 
Screws  are  insurance  against  avoidable 
costly  service  operations. 

In  hord-lo-reoch  ploces:  Allen  O  Head 
Screws,  plus  Allen  Hex  Keys  and  Drivers 
start  screws  easily  and  save  awkward 
fingering  in.” 

for  fine  odjustments,  close,  snug  fit  between 
key  and  screw  permits  delicate  adjustments 
that  stay  put. 

for  tomper-proof  settings  in  gauges  and  in¬ 
struments,  Allen  O  Head  Screws  can  be 
set  below  surface  and  wax  sealed. 

If  vibration  is  o  factor,  the  precise  Class  3 
lit  ot  Allen  O  Head  Screws  will  build 
longer  trouble-free  life  into  tbe  product 

for  o  reody-mode  threaded  hole,  the  new 

■Mleriut  offers  greater  holding  power  and 
positive  anchor  in  soft  metals. 

Allen  O  Head  Screws  are  available 
as  standard  items  in  a  wide  range 
of  sizes  ranging  upward  from  No.  4 
X  1/8".  N(;  and  NF  threads.  Popu¬ 
lar  sizes  also  available  in  18-8  non¬ 
magnetic  stainless  steel.  Set  screws 
sttKked  in  cup,  oval,  flat  cone  and 
half  dog  (soints  (full  dog,  special). 

St>ld  only  through  leading  distribu- 
tttrs.  Vi’rite  the  factory  for  tcHrhnical 
information  or  regarding  any  spe¬ 
cial  requirement. 


•Mlenut  and  Allen  Flat  Head 
(iap  Screw  used  to  hold  thin 
metal  plate  to  metal  base. 
■Allenut  has  been  pressed  into 
counterbored  hole.  \\  ill  not 
fall  ( ut  or  turn  against  driv¬ 
ing  action. 


tribute  to  compact  designing. 
Can  be  countersunk  without 
allowing  for  wrench  clearance. 


Allen  O  Heads  permit  close 
spacing  impossible  with  con¬ 
ventional  heads. 


Firm  grip  without  the  use  of 
weak  slots  or  projecting  heads. 


ALLENO 

MANUFACTURING  COMPANY 
Hartford  2,  Connecticut/  U.  S.  A. 

tsifw  TO**  CUvtkAND  OC^RQiy  CHICAGO  lOS  anG«sE*i-, 


FOR  40  YEARS  THE  RUT  WORD  FOR  SOCKET  SCREWS 


Electron-optical  ihadow  photogroph  ol 
magnetic  recording  wire  that  is  mag¬ 
netized  in  evenly  spaced  short  pulses. 
Shadow  of  screen  shows  maximum  dis¬ 
tortion  at  points  oi  maximum  mognet- 
isation 


the  .shadow  image  of  the  wire  net¬ 
ting  must  pass  through  the  field 
of  the  magnet.  In  doing  so,  the  elec¬ 
trons  tire  deflected  from  their  usual 
straight-line  path  by  the  magnetic 
forces.  This  causes  distortion  and 
change  in  magnificiition  in  the 
shadow  image  of  the  network.  The 
elfect  is  most  noticeable  in  the  parts 
of  the  fluorescent  screen  which  cor¬ 
respond  to  regions  of  strong  mag¬ 
netic  force  in  the  magnetic  field. 
Thu.s  a  visual  reiiresentation  of  the 
strength  of  the  magnetic  field  at 
Viirious  points  is  obtained  and  may 
be  pliotographed. 

Cdlcultitiotm 

Formulas  have  been  worked  out 
which  permit  calculation  of  numeri¬ 
cal  values  of  the  absolute  field 
strength  in  the  magnetic  field  be¬ 
ing  studied.  As  a  result  measure¬ 
ments  can  be  made  on  extremely 
small  or  weak  fields  without  alter¬ 
ing  or  disturbing  the  field  under 
study. 

Though  similar  in  some  respects 
to  the  electron-optical  Schlieren 
method  previously  developed  at  the 
Bureau,  the  shadow  method  is  much 
better  adapted  to  precise  determi¬ 
nations  of  field  intensity. 

Applications 

fhe  shadow  method  is  well 
adapted  to  investigation  of  the  fun¬ 
damental  nature  of  ferromagnetism. 
Experiments  now  under  way  in¬ 
clude  a  study  of  the  ferromagnetic 
domains  using  a  single  crystal  of 
cobalt  with  very  large  domains,  and 
study  of  space-charge  fields  in  .sev¬ 
eral  typi,.'.  of  electron-beam  apivar 
atu--  used  in  atomic  physics. 

.Another  siiggevted  annl'ciit  mn  i> 


1M 
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In  Duluth,  Minnesota,  passengers  on  Duluth-Superior  Transit  Co 
buses  listen  to  radio  entertainment,  weather  forecasts  and 
local  where-to-buy-it  information  as  they  ride.  Link  Radio  equip¬ 
ment  with  Sylvonia  Radio  Tubes  takes  on  the  rugged  broad 
costing  job. 


Lh  c  Micicss  ot  irunsitcasting  was  assured  with  the  develop 


Close-up  of  Link  speaker.  These  units  are 


meni  by  Link  Radio  of  an  ultra-sensitive,  fixed-frequency.  attached  to  ceiling  of  bus  at  regular  intervals 


crystal-controlled  mobile  FM  receiver  with  high-fidelity  char  fot  even  distribution  of  sound. 


acteristics.  of  these  receivers— complete  w  ith  Sylvania  Radio 


lubes  — have  been  riding  through  ice-furrowed  streets,  ex 
tremes  of  noise  and  temperature,  and  up  and  dow  n  steep  hills 
in  Duluth  for  over  a  year  . . .  and  maintenance  has  been  so  low 
that  one  man  can  easily  service  all  of  them! 

.Svlv  .ini.i  tubes  have  a  long  record  of  superlative  perform 
ante  under  rugged  conditions —having  been  in  use  in  autos, 
trains,  and  aircratt  from  coast  to  Ciiast.  For  full  details  about 
the  entire  line  address  Radio  lube  Div  ision.  Advertising  Dept, 
it  1112.  1  inporium.  Pa. 


The  Sylvania  line  of  high  quality  tubes  in¬ 
cludes  every  variety  for  a  multitude  of  ap¬ 
plications- from  the  standard  glass  tubes  to 
the  tiny  subminiatures. 


(tADIO  TUBES;  CATHODE  RAY  TUBES;  ELECTRONIC  DEVICES;  FLUORESCENT  LAMPS.  FIXTURES.  WIRING  DEVICES.  SIGN  TUBING;  LIGHT  BULBS.  PHOTOLAMPJ 
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L.  L.  Marlon  of  NBS  at  control  panel 
ol  horizontal  experimental  electron 
microscope  used  with  his  electron- 
optical  shadow  method  ol  explorinq 
and  measuring  small-dimension  mag¬ 
netic  fields.  Image  appears  on  circular 
fluorescent  screen  above  and  to  right 
of  control  ponel 


in  connection  with  wavejruides, 
which  often  become  so  comi>licate(i 
that  no  ireometry  can  tie  used  to 
cjilculate  radio  etier>ry  distribution 
in  the  system.  Throuith  suitable 
auxiliary  electron  shadow  tech- 
nitiues,  it  is  now  thoujrht  possible 
that  enei'iry  distribution  (or  field 
streiiKth  I  !it  criticiil  points  such 
as  elbows—  in  these  wavciriiide  sys¬ 
tems  can  be  exitloretl. 

An  enydneer.  hit\in^'  in  many 
cases  otily  an  intuitive  picture  of 
the  field  distribution  :it  junctions 
aitil  elbows  of  the  jruide,  must  rely 
on  empirical  methods  in  desitrning 
waveguitle  techni(|ues  and  equip¬ 
ment.  Hy  the  use  of  suitable  auxili¬ 
ary  techniiiues,  it  is  bolted  that  the 
shadow  method  may  lie  adapted  to 
the  calculation  of  field  intensities 
in  regions  of  a  gukle  that  are  not  at 
present  susceptible  to  analytical 
treatment. 

Spherical  aberration  in  electron 
lenses  c;in  :ilso  1h‘  studieil.  When  a 
fine  wire  mesh  is  placet!  in  the  focal 
region  of  a  lens  hiiving  spherical 
aberration,  the  shallow  image  of 
the  network  is  enlarged  either  cen¬ 
trally  or  at  the  iteriphery,  depend¬ 
ing  on  the  position  of  the  mesh  and 
the  nature  of  the  lens  error. 


HELPS  UNLOCK 


NATURE'S  VAST  RESOURCES  OF  TITANIUM 


Titanium  —  the  wonder  metal  —  is  the  4th  most  abundant  structural  metal 
on  earth.  But  for  nearly  150  years  titanium  as  a  metal  had  been  just 
another  laboratory  curiosity.  The  vacuum  pilot  plant  shown  in  operation 
at  Remington  Arms  Company,  Inc.,  is  now  melting  high  quality  titanium 
metol.  Kinney  High  Vacuum  Pumps  are  used  in  the  operation. 

Low  pressure  processing  with  Kinney  High  Vacuum  Pumps  makes  H 
available  —  at  low  cost  —  many  of  the  things  we  consider  vital 
to  our  American  way  of  life  —  lamps  and  electronic  tubes,  peni-  B 
cillin,  sintered  metals,  dehydrated  food  products,  JH 

coated  lenses,  etc.  Perhaps  your  product  can  be  ^ 

improved  and  its  production  cost  reduced  by  use 
of  Kinney  High  Vacuum  Pumps.  Ten  models  supply  sVw 

any  range  of  vacuum  down  to  low  absolute  pres- 
sures  of  0.5  micron.  Write  for  Bulletin  V45. 


KINNEY  MANUFACTURING  CO. 


WE  ALSO  MANUFACTURE 
LIQUID  PUMPS, 
CLUTCHES  AND 
•ITUMINOUS 
DISTRIBUTORS 


3565  Washington  Street,  Boston  30,  Mass. 

New  York  *  CHicogo  *  CUvelond  *  Philodelphto  *  New 
Orleon*  •  Houston  •  los  Angeles  •  Son  Fronctsco  •  Seotrle 


FOREIGN  REPRESENTATIVES 

GENERAL  ENGINEERING  CO  (RADCLIFFE)  LTD 
Stotion  Works,  Bury  Rood,  Rodcliffe,  Loncoshire.  England 
HORROCKS,  ROXBURGH  PTY.,  LTD.,  Melbourne.  C-  I.  Australia 
W  S  THOMAS  &  TAYLOR  PTY  ,  LTD. 

Johannesburg,  Union  of  South  Africa 
NOVELECTRIC.  LTD . Zorich,  Switierlond 
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Pla'slir  Film  Dif-MM-lrir  Capaoitorn 

Wv  ■iiaiiuf«>«*f iir<‘  ra|ia<*io«»rw  lo  .iiisc'C’ifiraliitnK  f«»r 
Ilians  lll■l■«llal  4i|i|ili4*ali«»iiK.  .1  ft»$r  t»xnnt§9l«»s  tirt»: 

•  High  vullugt*  filler  *'a|iu<'itor!>  for  t-oiii|uit’l  \-l{a}t  4-<|iiipiii<‘iit 

•  I  lira  high  reMiitlanre  caparilorri  f»»r  ratlialion  roiinler!* 

•  High  \oltag«‘ — High  ^  carrier  eiirreiil  eoii|tliiig  eapaeilorj. 

•  KF  poMer  rapaeilorn  for  IrantiiiiillerH.  ilieleelrie  anil  iiiiliielion  lieali'rM 

•  Fiierg>'  Morage  rapaeitorn  for  Sonar.  Heliling  anil  pholofla^h 

•  l.ow  eapaeilanre  drift  rapaeilor!*  for  fillern 

•  l.aboralory  graiie  raparilorn  for  l•onlplllerc.  integrator^  anil  hriilge 

HtanilarilH 

•  I'uIm*  forming  network  for  railar 

•  High  voltage  AC.  eapaeilorK  for  power  faelor  improvi-inent 

In  iuhlition  to  our  raimcitors,  ice  nnmufnvture  a  ataniiani  line  anil 
hnilil  siieeial  /lig/i  rollitfie.  loir  rnrrent  poicer  siipplieii. 


SIAiMIAIII) 

Ikl  ^  eomplele  line  ol  xianilard  eapaeitorti  for  inilii^trial 

I  L/\lN  I  li  UlM  eleelronie  appliealion>i  ifi  a\ailahle.  thir  engi- 


(AI»A(IT(H{S 


nii'ni  will  hi*  pleaded  to  diHi-ii!i!i  your  prohli'ni!' 


n’ritf  fttr  rupy  «/  imr  Itiifsi  rciitiltty. 


i[*jmdenHvr  products  {ymipanif 

1375  NORTH  BRANCH  STREET  •  CHICAGO  77.  ILLINOIS 
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Tfchnicnl  Sevs  liuUeltn  dt.  |»  82.  1948 
in  the  Sohlitren  method  a  magnetic  len»> 
forni.«  an  image  of  a  source  of  electrons  on 
a  smalt  copper  stop  that  Intercepts  all  dl- 
rtict  rays.  If  In  the  space  between  the 
electron  source  and  the  lens  there  Is  a 
variation  of  the  index  of  refraction  foi 
electron?*  an  image  of  that  electric  or  mag¬ 
netic  field  inhomogeneity  will  be  pnKluced 
In  a  conjugate  plane  lieyond  the  stop. 
This  gives  a  dark^field  image  of  the  field 
on  a  !h. orescent  screen  or  pimtographic 
plate 


Tlnnouncine 

Mycalex  7  Pin  Miniature 
Tube  Sockets 


For  the  first  time  a  miniature  tube  socket  of  glass-bonded  mica  has  been 
produced  successfully  by  injection  molding.  It  permits  closer  tolerances, 
low  dielectric  loss  with  high  dielectric  strength,  high  arc  resistance  and 
dimensional  stability  over  wide  humidity  and  temperature  ranges.  The 
technical  skill  and  research  of  Mycalex  Corp.  of  America  has  made  it 
possible  to  produce  insulating  materials  with  extremely  low  loss  factors 
at  competitive  prices. 


l.int'ur  rh\ratroii 
Circuit 

By  Norman  Alpert 


.Nl'MKRois  OcrAsloss  arise  where 
it  is  desirable  for  the  average  or 
d-c  plate  current  in  a  thyratron  to 
vary  linearly  with  an  applied  d-c 
Srrid  voltajre.  In  the  standard  cir¬ 
cuit,  which  is  the  same  as  that 
shown  in  the  .accompa'nyinjr  dia¬ 
gram  with  the  d-c  input  shorted  out, 
the  d-c  plate  current  follows  the  re¬ 
lationship  =  F7«(l  4-  cosi^))/ 
2-A’,,  where  is  the  peak  voltage 
of  the  a-c  plate  supply,  Ri,  is  the  d-c 
load  resistance,  and  <t>  i.s  the  angle 
at  which  the  thyratron  fires 


It  should  he  emphasized  the  above 
e'luatiiiii  is  valid  provided  the  tube 
drop  during  conduction  is  negligible 
compared  to  and  also  the  criti¬ 
cal  grid  curve  corresiiouding  to  the 
a-c  plate  supply  voltage  is  assumed 
to  coincide  with  the  zero  voltage 
axis.  These  conditions  are  easily- 
satisfied  in  practice. 

It  is  seen  from  the  eiiuation  that 
/,.  does  not  vary  linearly  with  grid 
voltage  but  as  some  cosine  function 
Ilf  the  phase  angle.  The  circuit  may 
he  modified,  however,  by  inserting 
a  d-c  voltage,  K,,  between  A'  and  V. 
and  making  R  —  X,  so  that  the  a-c 
grid  voltage  lags  the  a-c  plate  volt¬ 
age  by  90  degrees  or  <#>  will  be  90 
degrees  when  E,  is  0.  Hence  the 
d-c  plate  current  will  follow  the  re- 


MVCALEX  410  is  designed  to  hold  closer  dimensional  tolerances 
than  ceramics  and  with  a  lower  loss  factor  than  mica  filled 
phenolics  with  an  advantage  m  economy. 

MYCALEX  4I0X  is  designed  to  compare  favorably  with  general 
purpose  bakelite  m  economy  but  with  a  loss  factor  of  only  about 
one-fourth  of  that  material. 

The  following  ratings  show  the  difference  between 
Mycalex  410  and  Mycalex  4I0X  miniature  tube  sockets. 

MYCALEX  410  MYCALEX  4I0X 

(color  grey)  (color  It.  green) 

600  V,«  Working  Voltage  600  V.ac 

Qig  insulation  loss  factor  (at  I  M.C.)  ,083 

1000  megohms  Insulation  resistance  (Minimum)  1000  megohms 

Safe  operating  temperatures 

80®  C.  Brass  contacts  80®  C. 

375®  C.  ^  Socket  body  375®  C. 

These  sockets  are  now  available,  manufactured  to  precise 
specification  and  fully  meet  RMA  standards.  We  would  be 
glad  to  have  our  engineers  consult  with  you  on  your  particular 
design  problems  Write  for  prices,  complete  data  sheet  and 
samples  to: 


Mycalex  Tube  Socket  Corporation 

“Under  Exclusive  License  of  Mycalex  Corporation  of  America" 
30  Rockefeller  Plaza,  New  York  20,  N.Y. 


2.700  >  R 


00X>00 


O'C  SIGNAL 
INPUT 


MYCALEX  CORP.  OF  AMERICA 


a  iQQQQQQOflgQQQjQOQOQQQQQQOQC 


'Ownars  of  MrCAUX*  fotanfs* 


rliaqram  c*.  linear  thyratron  con 
trol  circuit 
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MODERN  TEST 
EQUIPMENT 

TO  SOLVE  YOUR  PRESENT 
AND  FUTURE  PROBLEMS 


THE  MEGA-NODE  SR. 

•  A  UHF  and  Microwtave  Random  Noise  Source. 

•  Frequency  Ranqe  100  to  3000  me. 

•  Output  Impedance  SO  ohms  Unbalanced. 

•  Low  Output  VSWR  OTor  Frequency  Ranqe. 

•  Noise  Figures  0  to  20  db. 

•  Price:  $895.00  F.O.B.  Factory. 


THE  CALIBRATED  MEGA-SWEEP 

•  Single  Control  Tuning  and  Dial  Indication  oi  Sweep  Cen¬ 
ter  Frequency  (100  kc.  to  1000  me.) 

•  Coven  Video.  I.F„  VHF  and  UHF  Televieion  Banda 

•  Increases  Speed  of  Operation  in  Service.  Laboratory  and 
Factory  Test. 

•  Sweep  Width  Adjustable  up  to  30  me..  100  mv.  Output,  Con¬ 
tinuously  Variable  Attenuator. 

•  Price:  $42S.C0  F.O.B.  Factory. 


Also  Manufacturers  of  Mega-Sweep,  Mega-Match,  Microwave  Mega-Match,  Megalyzer,  Mega 
Pulser,  Micro-Pulser,  Mega-Marker,  Megaligner,  Mega-Pipper,  Mega-Node,  Megalyzer  Jr., 
Mega-Marker  Sr.,  Sona-Graph  and  Sonolator. 


V^RITE  EGR  COMPLETE  CATALOG 


25  Maple  Avenue 


Prices  10%  Higher  Outside  UltA  and  Canada 


Phone  CAidweU  6-4000 


THE  MEGA-PIX 

•  A  12  Channel  Crystal  Controlled  Generator  tor  TV 
Receiver  Testa. 

•  Panel  Controls  Select  Carriers:  Adjust  Internal  FM  Tone 
Modulation  for  Sound  and  Video  Modulation  Obtained 
from  External  Source. 

•  Carrier  Frequency  Accuracy  .01®©  for  Picture — Separa¬ 
tion  between  Picture  ond  Sound  Carriers  4.S  me  SOO 


cps. 

•  RF  and  Modulation  Levels  Adjustable  by  Panel  Controls. 

•  Price:  $990.00  F.O.B.  Factory. 
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(continued) 


Shifting  registf:!:s  arc  used  fre- 
(luently  in  electronic  comiuiters  for 
temporary  numl)er  storay'e.  They 
can  receive  nnml)ers  from  a  low- 
speed  source  and  transfer  them  to  a 
hitrh-speed  memory,  or  can  receive 
numbers  from  the  memory  and 
feed  them  one  diyit  at  a  time  to  an 
output  printer.  .-X  shifting  rejrister 
is  also  very  useful  for  arithmetic 
operations  such  as  multiplication 
where  numbers  must  be  shifted  to 
the  left  or  riyht. 

An  electronic  shifting  register 
employs  a  series  of  double-input 
trijrjrer  circuits,  each  of  which  has 
two  stable  states.  The  two  states 
can  represent  tht*  1  and  0  of  the 
binary  number  system.  TriuKer  cir¬ 
cuits  can  be  combined  in  jiroups  to 
I  represent  laryer  numbers  in  th»- 
1  binary  system,  or  codes  can  be  u.sed 
to  store  decimal  numbers,  letters  or 
other  information.  .A  yroup  of  trijr- 
jrer  circuits  larjre  enoujrh  to  store  a 
complete  number  or  word  makt's  up 
each  register. 

When  a  number  is  being  fed  into 
the  register,  a  pattern  of  pulses 
which  represents  the  number  is  aj)- 
I  plied  to  the  digit  input  terminal 
and  a  series  of  shift  pulses  is  ap- 
'  plied  to  the  shift  bus.  Kach  shift 
pulse  causes  the  circuit  to  shift  the 
number  it  contains  one  column  to 
the  right,  leaving  its  first  stage  free 
to  receive  the  next  digit  of  the  in¬ 
coming  word.  This  means  that  the 
shift  i)ulse  must  set  each  stage  to 
the  condition  which  prevailed  in  the 
preceding  stage  before  the  arrival 
of  the  shift  pulse. 

The  simple  circuit  to  be  described 
changes  each  stage  only  if  the 
cbmige  is  called  for  to  accommodate 
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$3.19  Air  Express  cost  helped  this 
wildcatter  strike  it  rich! 


lationship  =  £■„(!  — 

2-R^  where  is  the  peak  a-c  grid 
voltage. 

Thus  the  d-c  plate  current  varies 
linearly  with  the  d-c  signal  voltage 
ap|)lied  to  the  grid.  The  circuit  may 
be  used  singly  or  in  a  push-pull  cir¬ 
cuit  arrangement,  and  should  find 
many  applications  in  the  fields  of 
measurement,  servomechanisms  and 
motor  speed  controls. 


When  a  pump  valve  gin-s  while  drilling  for  oil,  it’s  costly.  Idle  men  and  equip¬ 
ment  make  profits  evaisirate.  It  hapiH-ned  to  a  wildcatter  at  t  r.M.  Phoned  KtMt 
miles  away  for  parts — delivered  II  I’.M.  that  niglit  by  Air  Kxpress.  12  lbs.  cost 
only  $.’t.l‘>.  {Ri'i’ular  u.se  of  Air  Kxpress  keeps  any  business  moving.) 


figTs  mene  nnsr- 


— ^  'I.;  ■  , 

N 

AIR  EXPRESS,  A  SERVICE  OF  RAILWAY  EXPRESS  AGENCY  AND  THE 

SCHEDULED  AIRLINES  OF  THE  U.S. 


(rul«‘-r>|ir  Sliiflin^  Kt'^itslrr 


Ry  .Iames  11. 


Knapton  and  Louis  D. 
.Stevens 


$3.19  was  cornpU'tf'  cost.  Air  Kxprc.ss 
charges  include  spetniy  pick-up  and  de¬ 
livery  s«»rvice.  Receipt  for  shipment, 
too.  Make.s  the  u^trld's  fustt  st  shipping 
service  exceptionallv  convenient. 


Air  Express  g<x^s  on  all  Scheduled 
;\irline  flights.  Frequent  schedules  — 
coast-to-coast  overnight  deliv<*ries. 
Direct  by  air  to  l.'iOO  cities,  fastest 
air-rail  to  22.000  ofT-airline  office.s. 


SjH'cial  dies  (2H  go  .MMI  mil€?s  for 

carton  vacuum  tulx's  g(x*8  *MMI  mill's  f<*r  ^2.10. 
(inv  ilclivery  if  you  ship  earlv. 


Only  Air  Express  gives  you  oil  these  odventoges:  S)XH'ial  pick-up 
anil  delivery  at  no  extra  cost.  You  get  a  rect'ipt  for  every  shipment  and 
dehverv  is  provisl  by  signature  of  con.signc'e.  One-carrier  resjM>nsibility. 
A.ssured  protiH’tinn.  Iik)  valuation  coverage  up  to  $oO  without  extra 
charge  iV.ici ically  no  limitation  on  size  or  weight.  For  bist  shipping 
action,  phone  .\ir  Kxpri'ss  Division.  lt,iilway  Kxpri*ss  Agency.  And 
8|)ecify  ‘.\»r  Kxpress  cleliverv”  on  orders. 


Each  of  these  three  popular  metallic  rectifiers,  copper  oxide,  low-voltage  selenium,  and  high- 
voltage  selenium,  has  its  own  characteristics  which  make  it  a  better  rectifier  for  a  particular 
application.  As  the  best  choice  depends  on  the  desired  application  characteristics,  here  are 
some  general  characteristics: 


Appl'to*'®" 


Characteristics 


g  relays  in  control  circuits 
breaWer 
j  equip^®^' 
r  circuits 
power  supply 
ry  chargers 


Cathodic  protection 
Magnetic  separatots 
Battery  eliminators 
Elevator  controls 


High-voltage  Selenium 

Smaller  in  size  per  volt  over 
light  weight 

High  voltage,  low  current 
Suitable  lor  economical  int 
service  over  12  volts 


Calculating  machines 
Aircrolt 
Arc  suppressor 
Coin  machines 


ELECTRIC 
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( 


the  next  digit.  It  will  operate  re¬ 
liably  to  at  least  250  kc,  and  num- 
ber.s  have  been  circulated  through 
six  stages  at  frequencies  as  high  as 
boo  kc. 

F'igure  lA  shows  a  basic  trigger 
circuit  in  which  V,  conducts  to  store 
a  1  and  1’,  conducts  to  store  a  0. 

Figure  IB  shows  the  coupling 
circuit  between  stages.  This  in¬ 
cludes  a  voltage  divider  from  each 
plate  to  ground.  The  grids  of  stage 
.V  •  1  are  connected  to  taps  on  the 
dividers  of  stage  .V  through  crystal 
rectifiers  and  the  taps  are  also  con¬ 
nected  to  the  shift  bus  through  ca¬ 
pacitors.  A  shift  pulse  will  pass 
the  rectifiers  to  trigger  a  stage  if 
the  condition  of  the  preceiling  stage 
is  dilferent.  Voltage  levels  as  ac¬ 
tually  measured  are  given  in  Fig. 
IB  to  show  how  the  rectifiers  gate 
the  shift  pulses,  and  Fig.  1C  shows 
how  these  voltages  vary  during  op¬ 
eration. 

For  example,  the  cathode-to- 
anode  voltage  of  rectifier  f),  is  47 
volts  so  that  no  pulse  less  than  47 


4MOSINEE  doesn’t  count  its  success  in  terms 
of  big  volume  records.  More  important  to  us  is 
the  aid  that  MOSINEE  "paperologists”  and 
facilities  provide  our  customers. 


If  you  have  a  problem  involving  paper  ...  if  you 
require  specific  technical  characteristics  such  as 
high  tensile  or  tear  strength,  accurate  caliper,  density 
liquid  repellenc7  or  absorbency,  good  dielectric 
strength,  specified  pH  for  maximum-minimum 
acidity  or  alkalinity  . , .  and  above  all,  if  you  want 
to  be  sure  of  depeuJuhle  uniforwity  ...  it  will 
pay  you  to  specify  "MOSINEE.”  Eor 
consultation  with  MOSINEE  technicians,  without 
obligation  to  you,  please  write  Dept.  £. 


sm  ft  bus  (se&a-ivr  pul&esi 


trigger 

Ci«CmT  ! 
SET  TOl 


STftOE  M- 


IN 

STAGE 


stage  \ 
TPiGGEf^EO 
TO  0 


gate  point 


CR-TiCAl  POTENT' 
NOT  REACHED 


MOSINEE  PAPER  MILLS  COMPANY  •  MOSINEE,  WISCONSIN 


riC.  1— Basic  circuit  (A),  interconnuc 
lions  (B)  and  voltaqe  worelorms  (C) 
for  qate-typs  shilllnq  reqisisr 
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STAGE  N 

STAGE  N*l  1 

PULL  DISSIPATION 
LOW  DOWN  AT  LOW 
TEMP  FROM  OPERATING 

D  POINT  AMB  POINT  AT 

F  MIN.  SEA  LEVEL 


CUT  OUT 
AND  REMOVABLE 
INSULATION  BATT 


MASS 

LOAD 

OF 

STEEL 


8  POST 

4  THERMOCOUPLE 
TERMINAL  PAD 


MODEL 

NO 


200  waits 
200  watts 
100  watts 


Installel  in  l»tl 
stdf  wail 
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BOWSER,  INC*  REFRIGERATION  DIVISION  -  420  LEXINGTON  AVE.,  N.  Y.  C. 

IN  CANADA.  S.  F.  BOWSER  CO..  LTD..  344  SHERMAN  AVE..  HAMILTON.  ONTARIO 


ESTABLISHED 


I88S 


TEST  CHAMBERS 

TO  SIMULATE 

TEMPERATURE  •  ALTITUDE  •  HUMIDITY 

Designed  by  Bowser,  Inc.,  lo  meet  the  most  rigid  re-  I 

quirements  for  testing  electronic  components  or  equip-  i 

ment  in  relation  to  temperature,  humidity  or  altitude.  I 

Used  widely  by  government  and  industry  in  laboratories  I 

for  research  and  development  work  and  on  the  produc-  — - — ■ — - j 

tion  line. 

BOWSER  LABORATORY  UNITS— L-Series 

These  Units  are  designed  so  that  industry  may  perform  its  testing  and  processing  simply, 
accurotely.  and  in  a  minimum  of  time.  Electronic  equipment  or  components  which  are  to  be  sub¬ 
jected  to  severe  weather  conditions  can  be  proved  in  o  Bowser  Laborotory  Unit.  The  temperature 
ranges  (^180'F.  to  — lOO^'F)  cover  every  conceivable  application  from  Tropic  heat  to  Arctic  cold 
and  from  sea  level  to  75.000  ft.  above  the  earth.  These  temperatures  are  controlled  to  within  —2''T. 
within  the  range.  The  range  of  Relative  Humidity  simulation  (from  20^e  to  95%.  see  table)  is  equiva¬ 
lent  to  practically  any  condition,  and  the  Vacuum  slmulotlon  easily  meets  all  present  day  needs  for  this 
type  of  equipment. 


Available  in  all  3  Lt 
Unitt  installad  on  left 
tidfi  wall,  only  if  **cut 
out  *’  not  roQuirod 


Available  in  alt  3  LI 
Units  matalled  on  Ic4t 
Mde  wall,  only  if  Ter¬ 
minal  Pad  is  not 
rfiquired 

Installed  in  left 
side  wall 


Door  Light 

Internol  Terminol  Pad 
Com  Latch 
Access  Port 
Inspection  Window 
Air  Mover 

Hand  Regulating  Water 
Valves 

Instrument  Panel  Light 
Indicating  Potentiometer.  Con¬ 
troller  (Wet  and  Dry  Bulb) 

.  Altitude  Gauge 
,  Control  Panel 
.  Climb-Dive  Valve 
.  Manometer  Connection 
.  Condensing  Unit  Compart¬ 
ment 


THE  FOLLOWING 

1  Rcticot  time  from  ombicnf  to 

1 80  F  IS  70  minutes 

2  Thermocouple  Type  Indicoting 

Controller,  instolled  in  instru¬ 
ment  ponci  to  right  of  free-work 
mg  spoce  Range  — 150  F  to 

200  F 

3  Altitude  Simulation  Equipment: 

Loborotory  Type,  Oil  Scaled 

Vacuum  Pump  and  Hand  Oper¬ 
ated  Climb-Neutral-Oivc  Volve 

4  Current  (for  control):  110  volt. 

60  cycle,  single  phase,  (for 


SPECIFICATIONS  ARE  STANDARD 

power):  220  volt,  60  cycle,  three 
phosc 

5  Average  Climb  Rate:  3,000  feet 
per  minute  to  SO. 000  feet 

6  Maximum  Vocuum  1"  mercury 
absolute 

7  Vocuum  (jougc  4’ 2"  Oiot  Type. 
0'  to  80,000' 

8  I  D  Low  Pressure  Pipe  SO 
psi  instolled  in  left  side  woll 

9  Speciol  instrumentation  can  be 
supplied  ot  customer's  request. 


FOR  ALL  MODELS: 

CONSTRUCTION 

Cobinct  mounted  on  rigid  steel  base 
of  welded  chonnci  irons  to  prevent 
worpogc  or  distortion  Refrigeration 
equipment  ond  vocuum  pump,  etc., 
mounted  on  seporote  inner  fromc  to 
minimize  vibrotion  Work  being  tested 
checked  during  processing  through  in¬ 
spection  window  mounted  in  door  of 
chomber.  Inferior  illuminofcd  by  meons 
of  o  light  mounted  on  door  outside 
the  chamber  Instrument  pone!  is  olso 
supplied  with  o  light  mounted  over  it 


INDUSTRIAL 
For  thd  user  whose 
^  requirements  do  not 

0  call  lor  conditions  of  high 

altitude  or  relative  humid¬ 
ity.  the  Industrial  "low  temperature"  Unit 
is  available.  A  typical  application  might 
be  the  expansion  fitting  of  bushings. 


OTHER  BOWSER  UNITS 
Some  of  ^he  many  Bowser  units 
are  shown  and  briefly  described 
on  this  page.  They  have  a  wide 
scope  of  application  throughout 
industry.  Complete  details  re¬ 
garding  any  of  them  are  avail 
able  upon  request. 


UTILITY  UNITS 

Designed  for  rapid,  de¬ 
pendable  production  testing 
ond  processing.  It  is  also 
capable  of  being  used  for 
limited  amounts  of  research 
and  development  work. 
Adoplable  to  o  wide  range 
of  applicotions  from  produc¬ 
tion  processing  of  radio  crys¬ 
tals  to  testing  of  comeros 
and  camera  lenses.  Provided 
with  temperature  control 
from  158T.  lo  —  80  F„ 
with  a  tolerance  of  control 
of  .1 3  F.  over  the  range. 


J 


!  ^  ■ 

SmfT  BOS(NiOATlVt  PULSfS» 


l0r&<T  ^2 
I  INPUT 
PULStS 


Portoble  Model  300  S1,S94.4) 


Rock  Mognted  $I,491.7S 


y  O  H  faclory,  .'snn  Coflm.  Caltf 

■k  You  can  depend  on  Ampex 

Read  what  Frank  Marx,  Vice  President  in  char<:e  of  Enfiineerinf;. 
American  Broadcasting  Company,  says:  "For  the  past  two  years 
A.B.C.  has  successfully  used  magnetic  tape  for  rehroadcast  pur¬ 
poses.,.  A.B.C.  recorded  on  AMPEX  in  Chicago..  ,17  hours  per 
day.  For  2618  hours  of  playback  time,  the  air  time  lost  was  less 
than  3  minutes:  a  truly  remarkable  record.” 

★  Original  program  quality  presented 

Use  of  independent  reproduction  facilities  allows  instantaneous 
monitoring  and  makes  possible  the  most  stringent  comparisons 
between  recordings  and  originals. 

SPECIFICATIONS 


FREQUENCY  RESPONSE: 

At  15"±  2  db.  50-15,000  eyelet 
At7.5"±2db.  50-  7,500  eyelet 

FLUTTER  AND  WOW:  At  15 
inches  per  second,  well  under 
0.1%  r.m.s.,  meosuring  all  flutter 
components  from  0  to  300  cycles, 
using  a  tone  of  3000  cycles.  At 
7.5  inches,  under  .2%. 


SIGNAUTO-NOISE  RATIO:  The 
overoll  unweighted  system  noise 
is  70  db.  below  tope  saturotion, 
and  over  60  db.  below  3%  total 
hormonic  distortion  at  400  cycles. 

STARTING  TIME:  Instantaneous 
(When  starting  in  the  Normol 
Play  mode  of  operation,  the  tope 
is  up  to  full  speed  in  less  than 
.1  second.) 


Manufactured  by  Ampex  Blectrk  Corporation,  San  Carlos,  Calif. 
DISTRIBUTED  BY 

BING  CROSBY  ENTERPRISES  «  GRAYBAR  ELECTRIC  CO.  Inc. 

9028  Sunset  Blvd.,  Hollywood  46,  Calif.  420  Lexingion  Ave.,  New  York  17,  N.  Y. 

AUDIO  &  VIDEO  PRODUCTS  CORPORATION 

1650  Broodwoy,  New  York,  New  York 

I..*..  *. 


FIG.  2 — Circuit  diaqram  thowinq  two 
stages.  Ordinarily  many  more  would 
be  used.  For  example,  41  stoqee 
could  store  ten  decimal  digits  and  a 
sign.  Subsequent  stages  ore  Identical 
to  second  stoge 


work.--  differently  from  the  other 
.staife.s;  it  is  designed  for  a  single¬ 
wire  input.  Whenever  it  holds  a  1 
it  is  reset  by  the  next  shift  pulse 
and  then  .set  again  if  a  new  1  is  to 
be  in.serted.  The  digit-input  pnlses 
must  be  delayed  slightly  from  the 
shift  pulses  to  allow  the  first  stage, 
if  just  reset,  to  recover  and  be 
ready  for  setting  again.  The  trigger 
circuit  has  a  resolving  time  of 
about  1  microsecond  so  a  delay  of 
about  2  micro.seconds  is  recom¬ 
mended.  This  special  input  stage 
can  be  avoided  if  the  signal  source 
provides  pulses  for  I’s  and  O’s  on 
separate  wires  instead  of  pulses  to 
repre.sent  I’s  and  blanks  to  repre- 
•sent  O’s,  all  on  the  same  wire.  It 
can  also  be  avoided  if  neces.sary  by 
s<iuelching  the  shift  pulse  to  the 
first  stage  with  the  digit  input 
I)ulse. 

The  circuit  shown  in  Fig.  2  wil 
operate  reliably  on  negative  shif' 

I  pulses  between  30  and  100  volts  ti 
j  amplitude  and  negative  digit-inpu' 

!  pulses  between  60  and  110  volts 
'  when  the  plate  supply  is  set  at  300 


Designed  by 
engineers  who  had 


your  ensincenne 
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Console  Model  300*  $1,S73.7S 


^  rifrxvrds"TmtscribedfyAMPE)(*ii^6ujrait£it!mfsin  radio 

Here's  why. . .  the  new  series  300  u 


MAGNETIC 
TAPE  RECORDER 
answers 
industry  need  1 
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i  volts  would  be  transmitted  to  G, 

1  The  two  elements  of  D„  however, 
are  at  the  same  potential,  so  the 
negative  shift  pulse  will  be  trans¬ 
mitted  to  G,,  thereby  triggering 
stage  .V  to  the  1  condition  as  re¬ 
quired  for  correct  shifting.  Stag. 
.V  -f  1  should  not  trigger,  and  ar, 
examination  of  the  voltage  leveb 
shows  that  the  shift  pulse  appear- 
at  both  grids.  This  prevents  trig 
gering  by  holding  G,  below  cutoff 
until  the  pulse  has  disappearec. 
from  G,.  No  trouble  has  ever  beei 
encountered  from  plate  triggering 
The  input  stage  shown  in  Fig.  2 


iii 


ELECTRICAL  AND  ELECTRONIC  EQUIPMENT 

FILTERED  BY 


FOR  RADIO  INTERFERENCE-FREE  PERFORMANCE 


la  tiM  above  and  other  oircroH  ...  in  floating  fortresses  .  .  in  ground  and 
Mobile  Signal  installations — FILTRONS  are  vital  components  in  suppressing 
radio  interference.  As  these  plones,  ships  and  Signal  installations  eiemplify 
the  most  advonced  engineering  and  design,  so  FILTRONS  embody  the  most 
advanced  engineering  and  design  of  radio  frequency  interference  filters  .  . 
Wherever  radio  interference  must  be  suppressed,  FILTRON'S  engineering  stoft 
•ill  design  the  right  filler  for  your  circuit  conditions  which  will  meet  size,  weight 
and  electricol  characteristics.  Above  all,  it  will  meet  the  applicable  radio  intei 
tereace  specifications.  Our  modern,  completely  equipped,  speciolly  designed 
dooble  shielded  radio  interference  suppression  laboratory  is  ovailoble  for  thr 
'odio  frequency  interference  testing  of  your  equipment 


RADIO  NOISE  FILTERS  FOR. 


tiectronic  Controls 
Electric  Motors 
Electric  Generators 
Electronic  Equipment 
'luorescent  Lights 
Oil  Burners 


Signol  Systems 
Business  Machines 
Electric  Appliances 
Electronic  Signs 
Electronic  Heating 
Equipment 


THE 


F«.«ON 


CO.,  INCORPORATED 


38-2S  BELL  BOULEVARD  •  BAYSIDE,  NEW  YORK  CITY,  N.  Y. 


FILTERS  FOR 

28  VDC,  120  VOC,  60  cycles 
too  cycle  and  1200  cycle 
military  equipment 


An  Inquiry  on  your  Company  letterhead 
will  receive  prompt  attention 


LARGEST  EXCLUSIVE  MANUFACTURER  OF  RADIO  INTERFERENCE  FILTERS 
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volts,  aiul  Oil  smaller  pulses  with 
lower  supply  voltajres.  I’ulse  dura¬ 
tion  should  be  about  1  microsecond. 
The  capacitor  which  applies  the 
shift  pulse  to  reset  the  first  stajre 
was  chosen  to  olitain  a  sufhciei't  rt*- 
settinyf  pulse  from  the  shift  bus 
without  at  the  same  time  interfer¬ 
ing  with  normal  trijrKer  action  in 
the  first  statfe.  The  diy'it-input 
capacitor,  similarly,  was  made  as 
small  as  possible  to  avoitl  decreas- 
injr  the  resolvinjr  time  of  the  first 
stay^e. 

The  develoiiment  of  this  shifting 
rejfister  was  part  of  a  research  pro- 
y'ram  supported  by  the  Office  of 
Naval  Research.  The  writers  wish 
to  thank  David  K.  Brown.  K.  K. 
Holies  and  Professor  i’aul  1,.  Nor¬ 
ton  for  their  assistance. 


YOU  GAIN  BY  "COUPLING"  WITH 

S.S.WHITE  FLEXIBLE  SHAFTS; 


1.  You  can  locate  vari¬ 
able  elements  exactly 
where  you  want  them 
for  optimum  circuit  efii 
ciency,  space  saving, 
ease  of  assembly  and 
wiring  and  convenient 
servicing. 


SURVEY  OF  NEW  TECHNIQUES 


2  You  get  a  control 
that  is  smooth  and  easy 
in  operation  never  slips 
or  loses  its  sensitivity, 
never  needs  servit^ing 
and  is  good  for  the  life 
of  the  equipment. 


Atom -.SPLITTING  glAI.ITIK.s  of  the 
neutron  are  utilized  in  a  new 
neutron  counter  develoiied  by  West- 
inyhou.se.  .A  small  amount  of  ura¬ 
nium  'I'iTi  is  mixed  with  a  special 
liirht-producinir  phosphor  coated  on 
the  surface  id’  a  photo-ehx'tronic 
tube.  The  who'e  device  tits  in  a 
metal  cylinder  lined  with  a  two-inch 
thick  wall  of  partitfin  to  slow  down 
fast-moviny  neutrons.  .-Xn  arriving 
neutron  splits  a  uranium  atom  ;ind 
resultiny''  nuclear  fragments  strike 
the  phosphors,  producing  liylit  ray.- 
that  act  on  the  phototube.  Output 
pulses  are  fed  to  electronic  circuits 
tlnit  yive  an  accurate  count  of  the 
atomic  exidosions  taking  pliice. 


3.  You  can  locate  the 
control  knobs  or  dials 
wherever  you  want 
them  to  satisfy  the  re 
quirements  of  operating 
convenience  and  har 
monious  cabinet  design. 


WRITE  FOR  THIS  FLEXIBLE  SHAFT  HANDBOOK 

^  Ifs  the  engineer's  bible  on  flexible 

shafts  and  how  to  select  and  apply  M 
them.  Copy  sent  free  if  you  request  M 
Uv  it  on  your  business  letterhead  and 
W  mention  your  position. 


iFo.  CO.  •  fW  m  DIVISION 

■OERT  t  10  EAST  40ih  ST.,  NEW  YORK  U,  N.  Y.  _ 

FLEXIEIE  SHAFTS  AND  ACCESSORIES 
MOLDED  PLASTICS  PRODUCVS-MOIDED  RESISTORS 

t/  f4mpUcM  A  AAA  *I»tdUt4tUAt 


Tiny  otom-imashinq  neutron  counter 
being  inspected  by  Kuan-Han  Sun.  who 
developed  it  jointly  with  W.  E.  Shoupp 
of  Westinghouse  Research  Laboratories 
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/  Conforms  to  all  RMA  and  FCC  spacs  lor 
standard  output  signals,  horisontal  and  v«:- 
tical  driving  signals,  composita  vidao  blank¬ 
ing  and  synchronizing  signals. 

/Linaarity  fast  signals  at  900  ryclas  provid¬ 
ing  IS  horizontal  bars,  and  1S7.S  kc  provid¬ 
ing  10  vartical  bars  mixad  with  blanking,  by 
means  of  switch,  for  usa  in  chacking  scan¬ 
ning  linearity  of  picture  monitors  and  tele¬ 
vision  racaivars. 

^  Provision  of  two  3’*  c-r  tubas  for  usa  in 
siffiu/taneous  monitoring  (without  switching) 
of  all  frequencies  in  the  sync  generator.  Thus 
frequency  counts  may  be  checked  or  adjust¬ 
ed  without  use  of  external  oscillographs. 

/  Leading  edges  of  equalizing  pulses  are 
also  leading  edges  of  horizontal  and  vertical 
synr  pulses  tor  perfect  interlacing. 

/  A  crystal  oscillator  at  157.5  kc  or  a  highly 
stable  self  excited  oscillator  at  157. S  kc  may 
he  selected  by  a  switch  for  use  as  master 
oscillator.  The  self-excited  MO  is  useful  in 
synchronizing  the  generator,  by  means  of 
provided  lock-in  circuit,  to  ^  cycle  power 
line  or  to  a  remotely  generated  sync  signal. 

^  Very  short  signal  lead  lengths.  Operation 
ol  all  lubes  well  within  manufacturer’s  rat¬ 
ing.  Dimensions,  mounted  in  cabinets  93>  \  ' 
X  22  '  X  18  i”.  680  watts. 


Cleie*wp  of  the  two  3  '<oth« 
ed«-rey  tube  monitors  indi- 
cottng  oil  frequencies  with* 
in  sync  generator  Below, 
the  composite  stgnol  pro¬ 
vided  by  Model  TA.107  A  e 


DU  MOHt  MOOei  T  A-107  A/B 

4  Basically  a  set  ol  vetlical 

a.90.1»l 

driving  pvlseal  ■ 

.,„ch,oniz.ng  ^  „,be.  .elecasimg  s.alion 

camera  corrlrol  urrrts.  ^  ot  televrsrorr 

i  eqmpmerrl.  May  also  tiiral  teslirrg  ot 

picture  signal  m  the  pr  Likewise  in  the  devel- 

I  lelevlsion  .ecei.ers  “  ^  j  „t,e...e.  video  dicmls 

I  opmenllaboralory.in  schools  an 

I  are  critically  analyzed. 

I  %  Further  detoils  on  request 

1  J'  •  ■  :5»'  iiir-v 


AI  i  rN  B  1)1  MONT  1  ABORAlORirS.  INC  •  1  IT  1  VISION  TRANSMIT!  tR  DIVISION,  Cl  II  ION,  N  J  •  DC  MON'I  NTT>X  ORK  AND 
VlABD.  SIS  .MADTSON  AVr..  NIW  AORK  N.  V  •  DC  .MONT  S  JOHN  ViANAMAKIR  I  HTVIMON  Ml  DIOS,  NtlX  YORK  ',  N  S 

Vmx.,  Vi  ASIIINr.lON,  D.  C.  •  M  A  I  ION  W  DI  V,  IMITSBI  R«.ll,  FA  •  IIOMI  OH  l<  IS  AND  FI  AN  IS.  FASSAU  .  (  I  DION.  Al  I  Vi()OD. 
AND  FAST  FAirRSON,  N.  J. 
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pickup.  The  device  shows  any  devi 
ation  of  the  center  conductor.  Three 
eccentricity  ran>re.<,  —0.5  to  +0.6 
mm,  —1.5  to  •  1.5  mm,  and  —5  to 
*-5mm,  are  available  at  a  selector 
switch.  Four  electron  tubes  are 
used.  E(iuipment  is  powered  from 
110-volt.  50-cycle  lines 

Loran  Iii«li«‘ut4>r 

Kadiomakine  Cori’.  ok  America,  76 
V’arick  St.,  New  York  13,  N,  Y 
Model  LH-8802  direct-reading  in 
dicator  is  designed  to  provide  ship 
board  reception  of  loran  signals 
.4  special  self-check  display  on  the 
c-r  tube  permits  instant  verification 
of  proper  instrument  operation 
With  auxiliary  power  conversion 
equipment  the  unit  may  be  oper¬ 
ated  from  either  32,  115  or  230 
volts  d-c.  In  such  ca.ses  the  regular 
front  panel  ON-OFK  switch  con- 
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NEW  PRODUCTS 

(continued  from  p  126) 


MODERN  ElECTBONIC  DESIGN  MEANS 

PLUG-IN  UNIT  Construction 


With  basic  elements  — that  I 

plug-in,  slide-in.  lurk-in,  break  away  ] 
easily — so  that  electronic  equip¬ 
ment  is  instantly  accessible — ready  4 
for  rapid  checks.  ser« icing,  and  unit 
replacement. 


•More  and  more  eiijriiieer-  are  tindinp  ^ 

that  plug-in  unit  eun^truction  is  the 
type  of  design  that  makes  of  the  g 

new  complex  electronic  projects 

operate  and  maintain.  recog- 

nized  that  plug-in.  principles 

make  present  electronic  equipment  much  f 

more  practical  for  wider  general  use. 

Up  to  now  there  has  been  no  one  place  where  components  specilically  designed 
for  plug-in,  unit  ronstructiun  were  available.  To  get  this  type  of  construction 
it  has  been  necessary  for  engineers  to  design  anil  have  parts  custom  made  or 
improvise  with  standard  components  in  make  -hift  arrangt  nient- 

flere  at  .Alden's  we  arc  designing  and  mamitactnring  components  lor  plug-in  unit 
construction.  We  are  setting  up  to  work  with  manufacturer-  on  a-  nianv  of  tbe-e 
problems  as  possible.  Very  frankly,  much  of  our  work  is  -till  in  the  pilot  rim  -tage 
but.  in  every  instance  proven  in  ii-e  If  vim  doiiT  -ee  tin  an-wm  lo  ,..iii  ptoldem- 
here--  let  us  work  it  out  with  von 


paratus.  It  permits  ten  difiereui 
combinations  of  styli  and  can  be 
mounted  on  most  arms.  Point  pres 
sure  is  about  7  grams  and  output 
about  30  mv.  Needle  radiation  ii 
very  low. 


Cable  Eeoeiitrieitv  (sage 

The  Addison  Electric  Co.,  Ltd. 
163  Holland  Park  Ave.,  London. 
W.ll,  England.  A  new  type  of  gage 
for  continuous  process  control  in 
the  manufacture  of  extruded  cables 
and  wires  employs  a  low-frequency 
current  of  90  ma  and  an  inductior 


Baf'k  hfcoiiie  iti 

stantly  acct*s*sible.  Half  «if  han- 

dU's  hriiiKs  c*hassi.-«  into  nr 

— no  matter  how  hea\y  r.uilt  fur  ra<  ke 
or  AS  separate  unit.*':  -  niirnat'ire  and 
standard  hizhs. 


KuMced  ovl(»r  eoded  hack  ctiiineclori* 

make  and  break  t  irt  uits.  Trovide:- 
rapid  .  ircuit  checks.  Wide  mating  tol- 
erance.s  compensate  for  .any  cha.**sis 
mlsaliKTiment.  Miniature  and  heavy 
duty 


io|>  operated  olampN  for  tuiies  and 
duki-in  uniti*  Take  minimum  of  si>ace 
I'an  be  op*-rat*d  in  <  ranip+d  locations. 
Kree  floating— orients  unit  to  sooket 
vithoiit  Mirainint  or  bending'  pins 


lldeii  (  ap  (  aptlie  (  oiikeiilence  NcreuM 

H-dfi  rnin  ature  chassis,  heavy  pluK- 
ri  «'an>  “r  ib-tavhable  mechanical  unitu 
A.ssemble  easily  in  pn*diic- 
•i«*n  b\  pnwt-r  tools- -ve*  any  tool  or 
•  i  •  in  field 


UreHH  up  iMiDMinicH  and  baseN  for  plui;-in 
unib>.  Hupped  non-Interchanpeable 
bases  have  stmnp  stubby  pins  in  vari¬ 
able  pin  patteni.s — Insure  matinp  only 
in  correct  socket — do  away  with  bent 
pins  and  broken  iKyeses  of  conventional 
lock  in  or  octal  ba.ses 


(  aides  etiKineered  as  units  for  rapid 
ti*l»l  .hecks  or  easy  replacement, 
r.'^inp  I'omectors  with  forward  <*on- 
lu-eted  coruaet.«*  which  «<nub  lead.'*  and 
all«»\\  ea.  h  lead  tfi  be  completely  in- 
siilat.+I 


Write  for  new  booklet  on  “^ComponentM  for  Plug-in  Unit  Construction* 


ALDEN 


PRODUCTS  COMPANY. 
BROCKTON  64E,  MASS. 


GLOBAR  Voltage  Sensitive  Resistors 


VOLTAGE  resistance 
CURVES 

'GLOBAR'  BNR  RESISTORS 


Many  electrical  devices,  in  which  breaking 
of  contacts  is  accompanied  by  arcing,  re- 
tjuire  surge  absorption  to  maintain  accept¬ 
able  contact  life. 


The  GLOBAR  type  BNR  resistor  can  be 
designed  to  bypass  only  an  insignificant 
amount  of  current  across  open  contacts. 
As  the  contacts  open,  the  rising  voltage- 
surge  causes  a  sharp  decrease  in  resistance 
and  surge  energy  is  dissipated. 

The  arc  is  extinguished  much  earlier.  Ad¬ 
dition  of  GLOBAR  type  BNR  resistors  to 
some  unprotected  circuits  has  produced 
a  9‘i%  reduction  in  duration  of  arcing. 

Material  reduction  in  radiation  of  inter¬ 
ference  harmful  to  railio  and  televison  re¬ 
ception  also  results. 

Complete  application  data  is  available. 
Write  Dept.  V-12y  for  Bulletin  GH-Rl-B. 

The  Carborundum  Company,  GLOBAR 
Division,  Niagara  Falls,  New  York. 


applied  voltage  iD  C  ) 


trade  mark 


"Carborundum''  and  "Glohar"  an  nghtered  trademarks  which  indicate  manufactun  by  The  Carborundum  Company 


EUCTtONICS-Oeccffiber,  IM9 


AIRCRAFT 

RADIO 

CORPORATION 


-Simplified 
-Compact 
-Portable 


900-2100  megacycles.  Built  to 

single  band  Navy  Specifications 

Directly  calibrated,  single  reseorch 

j.  ,  -  ,  ond  production 

dial  frequency  control  testing 

Directly  calibrated 
attenuator,  0  to  -120  dbin 
CW  or  AM  pulse  moilulation  ^ 

Internal  pulse  generator  Mitb  controls  for  nidtli, 
delay,  and  rate.  Provision  for  external  pulsing 
Controls  planned  and  grouped  fur  ease  of 
operation 

9»’eiglit:  42  lbs.  Easily  portable — ideal  for  air¬ 
borne  installations 
Immediate  delivery 


Write  for  specifications  —  investigate  the 
advantafien  o/  this  outstanding  new  instrument. 


DEPENDABLE  ELECTRONIC  EQUIPMENT  SINCE  1928 


NfW  PRODUCTS  (continwcd) 

trols  the  motor  jrenerator  or  in¬ 
verter.  Major  units  besides  the 
i  indicator  are  an  external  power 
{  supply  unit  and  an  antenna  loading 
coil  unit. 

Heuvy-Diity  Soldering  (pttns 

Wkllkk  Mh:.  Co.,  t<()6  Packer  St.. 
Kaston,  Pa.,  announces  a  new  model 
.soldering  gun  cai)able  of  handling 
2r>0  watts.  The  Model  \VT)2.vO  gun 


is  suited  to  all  electrical,  telephone, 
commercial  and  industrial  .solder¬ 
ing.  It  features  five-second  dual 
heat,  prefocu.sed  .sp(ptlight  and  the 
new  rigid  tip  for  heavy-duty  solder¬ 
ing.  Redesigned  terminals  give 
greater  accessibility  to  tight  spot.s. 
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V  UK  Triodi* 


KiTKi.-.MrCti.i.ou;n.  Inc.,  2:57  San 
Mateo  .Ave..  San  Bruno,  Calif.  Type 
.'>92  :{-200AI{  general  purpose  vhf 
triode  is  suitable  for  l>oth  oscillator 
and  power  amplifier  service.  As  an 
oscillator  it  lends  itself  to  develop- 


MANUAL  AND  MAGNCTIC  ELECTRIC  CONTROLS 
TOR  AUTOMOTIVE  INDUSTRIAL  COMMUNICATION,  AND  ELECTRONIC  USE 


kenvon 


TRANSFORMER  CO..  Inc. 

840  B«RRY  STRIET  •  NIW  YORK  59,  N.  Y. 


UOVERING  THE  EHTIRE 
RANGE  OF  COMPONENTS.. 


JL  X  you  have  a  relay  problem 
requiring  low  cost,  small  size 
and  dependable  performance... 


CTC  ALL-SET  Boards 
Speed  Up  Work  On 
Assembly  Lines  And 
In  Laboratories 


Ken  von  "r 


construction. 


T*rmina’  Double -End  . 

Boordt  Lugs  Swoger* 

fit  !/'/finf/atf/ 

T/r  'fjfta  tan  ferff 

^e»i/ifiHf>nAt 

CAMBRIDGE  THERMIONIC  CORP. 

437  Concord  Ave.,  Combridge  38,  Most. 
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m  SPENCER  KENNEDY  LABORATORIES,  INC. 

186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS. 
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COMPACT 

S»ze  2'/2*  jt  2Va*  *  2*/^* 
S*fi*t  3602 


A.  W.  II  AY  DON 


KNOW  TH£ 
TROe  FACTS 
Of  OPfRATtON 
AT  NtON 
fRmmywitk 
CW-AAt’fAt-TN 
TRANS/HmeRS 


r<(Mi|);ict  unit  illii.-itrates  the  Intel  nul  nie('h:iiu.sia  of  a  custom  de 
'inneil  I).  He|>eat  Cycle  Timer.  Photo  slniw.s  the  extreme  simplicity 
and  compactne>s  of  a  threiM'ircuit  sequence  timer  with  aircraft  ty|«- 
connection  for  mountiti);  in  housing  (not  shown). 

Ix>t  liaydon  apply  more 
than  IS  years’ ex|)eHence  and  ^ 

knowhslf^e  to  the  solution  of  I  Ksl  I  Ua'olTlJAYUUN 

your  electrical  timiii);  and  con-  I  P3H  0  M  P  A  N  Y 

tnd  pnihlems.  Write:  I  I  north  ilm  stiht 


TERMALINE 

DIRECT-READING 
RF  WATTMETERS 

Fr«qu«ncv . 30  lo  500  MC 

Pow*r  Rating . To  2500  Wottt 

Impedonco . 51.5  OHMS 

Accurocy  .  .  .  Within  5%  of  full  scolo 


40  MC  TO  240  MC  TV  AMPLIFIERS 


Another  SKL  first 

The  Model  212  TV  Amplifier  has  been  specifically 
designed  to  cover  the  television  band  of  40  to 
240  MC.  With  its  low  impedance  this  amplifier 
can  be  easily  installed  in  any  existing  TV  system. 
Because  of  its  stability  and  reliability  —  a  tube 
failure  means  only  a  slight  loss  of  gain — the 
Model  212  can  be  safely  left  unattended  for  long 
periods  of  time.  Its  low  noise  level,  wide  band¬ 
width  and  high  output  make  the  Model  212  TV 
amplifiers  ideal  for  distribution  systems  in  hotels, 
apartment  houses,  salesrooms  and  TV  manufac¬ 
turing  plants. 


SPECIFICATIONS 

•  BANDWIDTH 

40  to  240  MC 

•  IMPEDANCE 

Any  standard  un¬ 
balanced  impedance 

•  GAIN  . 18  DB 

•  OUTPUT  VOLTAGE 

4  Volts  RMS  Mai. 

•  NOISE  FIGURE  .  .  .  6db 

•  RESPONSE 

:t:  2  db  over  bandwidth 

•  All  aluminum  chassis  — 

standard  connectors 


POWER  RATING  ....  80  Wont 
Standard  Rang.t.  .  .  .  0-15  &  0-60  W 
(Dual)  0-20  &  0-80  W 

Spatial  Ranges  ....  0-1  &  0-2'.^  W 
0-2'/S  ft  0-10  W 
0-1  ft  0-5  W 
0-1  ft  0-10  W 
0-2  ft  0-20  W 
MODEL  67 

POWER  RATING . SOO  Walts 

Standard  Ranges  .  ■  . 

(Triple)  0-2S,  0-100.  O-SOO  Walts 

MODEL  67C 
(waler-caaled) 

POWER  RATING .  2500 Wans 

Single,  Dual  or  Triple  ranges  la  order 


BIRD 

^^ElECTRONK 

CORPORATION 

1800  L  38<k  ST.,  CLEVEUND  14,  OHIO 

Ra|iras«nl«d  on  fho  Wo«t  Coot!  by: 
NEELY  ENTERPRISES 
7422  Molroto  H#Hywoo4  44,  Calif, 

fnsfrvmonrofiofl  for  Coaxiof  Transmittion 
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(continued) 


inK  medium  vhf  power  for  indus¬ 
trial  purposes.  The  construction  is 
also  designed  for  power  amplifier 
service  at  frequencies  as  hitfh  as 
125  me. 


with  STEEL  —  the  small 

extra  first  cost  of  test  samples 
pays  off  in  assurance  of  effic¬ 
iency  and  durability  of  the 
finished  product. 


Temperaluro  Pirkup 

Trans-Son  ICS,  Inc.,  Bedford  Air¬ 
port,  Bedford,  Mfiss.  Type  17-2  air 
and  nas  temperature  telemetering 
pickup  is  a  platinum  resistance 
thermometer,  the  resistance  of 
which  varies  linearly  from  8  to  14 


ohms  over  the  temperature  range 
0  to  600  F  (0  to  315  C).  When  in¬ 
serted  in  air  moving  at  5  feet  per 
second,  its  thermal  time  constant  is 
less  than  0.5  second.  Balancing 
bridges  are  available  so  as  to  pro¬ 
vide  zero  output  at  zero  deg  C  and  5 
.■nv  per  volt  applied  at  600  F. 


The  small  extra  first  cost  of  Arkwright 
Tracing  Cloth,  over  that  of  tracing 
paper,  repays  many  times  over  in  the 
efficiency  and  durability  of  valuable 
drawings. 

Your  insestment  in  Arkwright  Tracing  Cloth  is  a 
trifling  sum,  compared  to  its  returns  in  drawings 
kept  permanently  sharp  and  rep)eatedly  useful! 

Foresighted  drafting  departments  regularly  specify 
line-woven,  expertly  bonded  Arkwright,  rather  than 
jx'rishable  tracing  paper,  for  eiery  dratt  ing  worth 
keeping  for  possible  future  use. 

Read  the  Big  Six  Reasons  why  Arkwright  Tracing 
(doth  eases  work,  improves  jobs,  resists  wear  and 
time.  'I'hen  send  for  generous  siimples  and  prove  this 
superiority  on  your  drawing  board.  Sold  by  leading 
drawing  material  dealers  everywhere.  Arkwright 
Finishing  Company,  Providence,  R.  I. 


Gerniuiiiiini  Diotles 

Raytheon  Mkg.  Co.,  55  Chapel  St., 
.Sewton  58,  Mass.  Types  CK705, 
706,  707  and  708  germanium  diodes 
feature  small  size  (0.390  inch  long 
and  0.160  inch  in  diameter)  and 


The  Big  Six  Reosens  Why 
Arkwright  Trocing  Cloths  €xcel 

Erosures  re-tnk  without  feathering 
Prints  ore  always  sharp  and  clean 
Tracings  never  discolor  or  go  brittle 
No  surfoce  oils,  soaps  or  woxes  to  dry  out 
No  pinholes  or  thick  threods. 

Mechanical  processing  creates  permanen* 
transporency. 


high  ambient  operating  tempera¬ 
ture  rating  of  100  deg  C.  High 
temperature  rating  is  obtained  by 
using  only  glass  and  metal  in  the 
basic  assembly,  thus  eliminating  the 
necessity  for  a  wax  filler. 


ARKWRIGHT 


riming  Device 

G.  C.  Wilson  &  Co.,  2  N.  Passaic 
.\ve.,  Chatham,  N.  J.  The  Cyclo- 
Flex  timer  is  an  electronic  device 
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which  may  Ik-  (ipcratcd  cither  sin- 
jrlc  interval  with  manual  initiation 
or  as  a  repeat  cycle  timer  with  two 
adjustable  intervals  which  occur 
successively  without  any  external 
operation.  Each  interval  is  acc<im- 
panied  hy  relay  contact  closure  and 
is  obtained  by  the  charjrinjr  t)f  a 
resistance  -  capacitance  network. 
Power  .supply  is  110-125  volts,  60 
c.vcles.  Time  intervals  for  the  on 
cycle  are  0.5  to  5  seconds;  for  the 
OKF  cycle,  9  to  20  seconds.  The  re¬ 
lay  is  spdt.  Contacts  are  rated  at 
:!  amperes,  115  volts  a-c. 


WHERE  THE  TWAIN  MEETS 


a  multiplier  ranjfe  switch  covering 
a  total  measuring  raiitre  between  1 
mv  and  l.ooo  volts  d-c.  and  a  built-in 
10-mv  calibrator.  Output  varies  be¬ 
tween  a  few  microamperes  and  5  ma 

Survey  .M«‘l«*r 

THK  V’U'TORKFN  INSTRIMKNT  Co. 
5H0()  Houy'h  Ave.,  Cleveland,  Ohio 
■Model  263B  survey  meter,  desitrnec 
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r  III  verbal 

•Miluvac'  1nstru.mf.nts,  I’.O.  Box 
:>027,  New  Haven,  Conn.  Type 
UCA-3  universal  amplifier  for  d-c 
can  be  used  as  a  self-contained, 
complete  vacuum-tube  millivolt- 
meter  or  as  an  amplifier  for  ex¬ 
ternal  meters  and  recording  instru¬ 
ments.  It  has  an  input  impedance 
.selectoi'  (  100  ohms  to  4  mejrohms). 


Whatever  the  operating  conditions  the 

Turner  Model  33D  Dynamic  will  stand  the 
gaff  .  .  .  and  perform.  Its  ruggedness  is  only 
surpassed  by  its  sensitivity. 

I 

Regardless  of  the  application;  voice  or  music, 
studio  or  public  address,  the  Turner  Model 

33D  delivers  crisply  and  dearly.  Volume  and 
tone  gradations  are  faithfully  retained.  It’s  the 

microphone  that  combines  high  output  over 
a  wide  range  of  frequencies. 

Yes,  whatever  your  requirements,  you  can 
depend  on  the  Turner  Model  33D  to  perform 

and  conform  to  high  standards.  It  is  also  avail¬ 
able  as  33X  Crystal.  W'rite  for  complete  details. 

THE  TURNER  COMPANY 


905  17TH  STREET  N.  E. 


CEDAR  RAPIDS,  IOWA 


IN  CANADA:  Canadian  Marconi  Co.,  Ltd. 

Montraal,  P.  Q.,  and  branch** 

EXPORT:  Ad  Auriema,  Inc. 

89  Broad  St.,  New  York  4,  N.  Y. 


Crystati  licensed  under  patents  of 
\  the  Brush  Development  Company 
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for  .sen)i-i|uantitativi*  work  aiol 
hii:hly  sensitive  to  l)eta  and  jranima- 
ray  radiation,  uses  a  IBS")  thyrode 
and  two  rj(<2S  mediuni-mu  triodes. 
Full  scale  sensitivity  on  three 
ranges  is  120.  l,2oo  and  12,000 
counts  iH'r  sw.  A  microammeter 
calibrated  in  milliroenttrens  per 
hour,  measures  the  avera^'e  inten¬ 
sity  of  the  radiation. 


Miniature  iVntagritl 
('.on  verier 

SYLV.VM.A  F.LKCTRir  I’ROOLTTS  INC., 
.500  Fifth  .Ave.,  New  York  18,  N.  V. 
Type  ILO  miniature  pentajrrid  con¬ 
verter  tulx'  is  designed  for  use  in 
portable  radio  receivers.  It  is  siip- 


Here  are  some  of  the  tubular  parts  made  to  the  exa.ting 
requirements  of  the  Electronics  Industry. 

The  Electronics  Division  of  the  Superior  Tube  f.om- 
panv  has  grown  along  with  this  expanding  and  vital  Industry,  pmduc- 
ing.  to  precise  standards,  a  great  variety  of  tubular  parts.  The  needs  of 
the  Industry  have  been  met  by  Superior  only  because  long  ago  it  was 
realized  that  ordinary  methods  of  manufacture  were  not  suthcient. 
Cdiemical  and  metallurgical  engineering  controls,  together  with  a  new  , 
and  penetrating  production  system,  form  the  "watch-dog"  team  that 
makes  Superior's  electronic  parts  outstanding. 

I'sed  as  anodes  and  grid  cylinders  for  teleyisitm  and 
cathode  ray  tube  gun  structures,  these  parts  can  be  rolled  at  either  or 
both  ends,  straight  cut  or  angle  cur,  expanded  and  rolled,  or  specially 
shaped  to  meet  all  requirements 

Turn  to  Superior  for  electronic  tubular  parts — tlic-  cive 
satista^non.  We  will  be  glad  to  send  you  full  information. 


U.VDIO  FKKlirKXCY  I.AHORATHRlKj;. 
I\C..  Boonton,  N.  .1.  Model  ISlC 
in.<ulation  tester,  desijrned  for  pre- 
yentiye  maintenance  field  testinir 
and  jreneral  inirpose  production 
and  laboratory  use,  has  four  yolt- 
aite  rantres  proyidinn  continuously 
yariable  d-c  yoltac'es  up  to  in  kv. 
Resistances  ran>rin>r  from  0.1  to 
.50,000  meirohms  may  be  read  di- 


»HtlTStS  <110  ID  '  1  0  0 
CEIir«IN  tNALVSESl  035  MAI  WALD  UP  TD  I  '  .  OD 

SUPERIOR  TUBE  COMPANY 

2500  Germantown  Awe.,  Norristown,  Pc. 

FCffflECrfONtCPtOOUCrS  FOt  fXPOtr  contact  OnVEt  HAPAIS  COMAANT,  HAfftl5ON,N.i,HAfffffSON6-4«0J 
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PRECISION  PAPER  TUBE  CO. 


2041  Wesf  Chorl«tN>n  Sf 
ChK09o  47,  III. 
flon^  No.  2.  79  Chopel  Sff 
HorHord,  Conn. 


JOHNSON 


JOHNSON  CO.,  WASICA,  MINN. 


PAPER  TUBES  . . . 


POWCR  RATINGS  1  TO  SO  KW 

K>HNM)N,  for  many  years  a  IcaJir)^ 
supplier  of  antenna  phasin>:  ei^urpment 
manufactures  units  with  power  ratin>:s 
from  I  to  M)  kw,  StanJarJ.  as  well  as 
custom  cahmets  to  match  those*  of  the 
well  known  transmitter  nunufacturcjrs 
anJ  virtually  all  the.  radio  frequency  com 
ponents  are  made  ri>:hi  in  the  JOHN- 
M)N  plant  Nc*n-standard  compements 
frequently  required  are  made  to  suit 
particular  applications. 

This  versatility  of  manufacturing;  tc» 
meet  individual  circuit  desi>;n  permits 
custom  w'ork  — at  standard  price* 

Additional  phasing  equipment  acci'Sso* 
nes  available  from  JOHNSON  irnlude 


*  Tower  Sampling  Tronsfermert 

*  Tower  Lighting  Chokes  and  TUters 

*  Remote  Metering  Equipment 

*  Sampling  Loops 

*  Isolation  Tronsformers 


Concentric  Line 


JL  value  tor  industry 

H  Development  and  Production  of 

SPECIAL  PURPOSE  VACUUM 

TUBES  BY  ECLIPSE-PIONEER 


We’re  not  in  the  standard  vacuum  tube  business.  But 
we  are  definitely  in  the  business  of  developing  and 
manufucturing  special  purpose  vacuum  tubes — tubes 
that  are  not  generally  available.  During  the  past  three 
years,  for  example,  our  facilities  have  produced,  such 
devices  as  the  Chronotron  thermal  time  delay  tube,  the 
Convectron*  vertical  sensing  tube,  the  TT-1  3000  me 
temperature  limited  noise  diode  tube,  counter  tubes, 
glass  enclosed  spark  gaps,  and  phono  pickup  tubes. 
Quantities  of  all  these  are  now  serving  many  phases  of 
industry  in  a  wide  variety  of  applications.  We  invite 
your  use  of  our  facilities  to  develop  and  produce  your 
requirements  of  special  purpose  vacuum  tubes.  \our  | 
inquiries  concerning  the  scope  of  our  facilities  or  details 
of  any  of  our  tubes  will  be  given  immediate  attention. 

*REG.  U.  S.  PAT.  OFF, 


Eclipse-Pionear  Division  of 

TETERBORO,  NEW  JERSEY 


CipHi  lihrulMal  tkmm,  n  rmi  Limm.  i 


haih  unit  t>f  evt-ry  JOHNSON  antenna 
phasing  >ystem  in  individually  de.Ni>;neii 
and  built  to  meet  the  requirements  of  the 
installatum.  Features  desired  by  your 
chief  engineer  are  imorporated  and  the 
design  IS  approved  by  consultant  prior 
to  prikluctiifn. 

Careful  selettnm  t»f  components  to 
provide  adequate  safety  factor,  combined 
with  expert  workmanship  and  advanced 
engineering  assure  excellent  performance 
Control  of  phase*  shift  in  each  leg  eif 
the  circuit  and  ct»ntrol  of  power  division 
among  towers  frcmi  the  front  paneT  art 
standard  features. 


Precision  gives  you  the  pfus  .  .  coil  hosts  tormod  under 
heot  ond  pressure.  The  result,  o  coil  host  of  less  weight 
— greoter  strength — more  thoroi^h  insulotion— more  effec¬ 
tive  resistonce  to  moisture,  oil  and  heot.  All  ot  the 
very  minimum  of  cost  It's  o  better  coif  thot  has  a 
Precision  base. 

Precision  Poper  Tubes  ore  ovoiloble  in  the  best  quolity, 
dielectric  Kroft.  Fish  Poper,  Cellulose  Acetote.  Asbestos 
or  combinations.  Round,  square  or  rectangular 

TODAY— WRITE  FOR  FREE  SAMPLE 
AND  COMPLETE  MANDREL  LIST  OF  OVER  1,000  SIZES 


LOOK  AT  THlSf  fEATURfS 

*  No  need  for  coil,  forming 
otter  winding. 

*  Automotic  stocking. 

*  Wire  soved  by  closer  en¬ 
gineering  of  coil 

*  No  side  bow. 


irp'eol  Johftion  Anttnna  Phaiing  (q 


(conHnned) 


•4tW  WIOOUCTS 


Washer* 


rectly  on  a  mej?ohmmeter  scale  or 
may  be  calculated  in  ranjfes  from 
0.3  to  20,000  mcKohms  from  the 
readinRS  of  a  voltmeter  and  micro¬ 
ammeter.  The  unit  operates  from  a 
115-volt,  60-cycle  line  and  consumes 
a  maximum  of  65  watts. 


Swe<‘p  i^lalibrator 

Browning  Laboratories,  Inc.,  751 
.Main  St.,  Winchester,  Mass.  Model 
<1L-22A  sweep  calibrator  is  de- 
siKned  to  provide  markers  for  ac¬ 
curate  time  calibration  of  synchro- 
scopic  sweeps.  Markers  at  intervals 
of  0,1,  1.0.  10  and  100  microsec- 


i^n+i-  Corrosive 


STAINLESS  STEEL  FASTENINGS 


DO  THE  JOB 


7000  ITEMS 
IN  STOCK 


Cop  Screws 


Machine  Screws! 


Steel  Fastenings  Help 
Cut  YOUR  Costs  for  Both' 
Production  and  Maintenance 
in  the  Field  of  Electronics!  ■ 


Sheet  Metal 
Screw* 


Wood  Screw* 


onds  are  provided  and  are  suitable 
for  deflection  indicating  or  beam 
blanking  presentation.  A  self-con¬ 
tained  trigger  generator  with  posi¬ 
tive  or  negative  output  can  be  used 
to  drive  the  calibrator  and  associ¬ 
ated  equipment  or  it  may  be  trig¬ 
gered  externally  up  to  approxi¬ 
mately  100  kc. 

Wave  Generator 

■ALERtm  W.  Barber  Laboratories, 
34-04  Francis  I.,ewis  Blvd.,  Flush- 


Kxcr>  dav.  (he  clc(  Iroiiu >  iii*lustr>  is*liM  i>\ci- 
ing  more  specific  wavs  i.i  vthich  slainle» 
faslenings  do  the  job  better!  Thev  not  onlv 
resist  corrosion,  vibration  and  changes  in  tem¬ 
perature.  but  also  give  vou  added  strength, 
fine  appearance,  ease  in  cleaning  or  reuse  and 
non-magnetic  quality.  Stainless  gives  vou  a 
loner  ultimate  cost  through  longer  life  and 
elimination  of  production  interruptions 


A  Note  on  Your  Letterhead  Brings  YOU 
This  Outstanding  Reference  Catalog 

CalUd  by  mony  ui«rt  tK«  "BibU  ol  th«  StoinUii  $!••! 
Eaityninq  InduUry",  Anti-Corrotiv«'s  new  cotoloq 
qivet  o  complete  listinq  of  more  than  7,000  items  IN 
STOCK!  Send  us  o  note  on  your  letlerheod  request 
mq  Cotoloq  49C. 


Aircroft 
Fastenings  to 
A-N  &  Govt. 
Specification* 


y^n+i-^oi 


orrosive 

Metal  Products  Co.,  Inc 


Manufacturers  of  STAINLESS  STEEL  FASTENINGS 


CASTLETON-ON  HUDSON,  NEW  YORK 
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NEW  PRODUCTS 


inK.  N.  Y.  The  ('(»mi>lex  Wave  (Jen- 
erator  is  a  new  eleetronic  labora¬ 
tory  instrument  which  will  provide 
a  fundamental  and  2nd.  .'trd.  4th 
and  oth  harmonics  in  any  percent- 
ajre  and  any  relative  phase.  The 
freiiuency  of  the  fundamental  may 
be  varied  from  oO  to  .‘l.OOO  cycles. 
Output  is  1  volt  into  500  ohms  at 
fundamental  or  any  harmonic. 
Tubes  used  in  the  instrument  are 
22  OS.IT’s,  five  01.7’s,  four  tiSNT’s 
and  one  oU  lO. 


•M.  ('.  .loNKs  Ki.kctronus  Co..  Im; 
North  Main  St..  Bristol.  Conn. 
Model  .MMl)20  series  absorption- 
type  wattmeter  accurately  measures 
r-f  power  from  10  milliwatts  to  4 
watts  over  the  freipiency  ran^'e 
from  1  to  l.uoo  me.  It  will  also  ac¬ 
curately  terminate  any  51.5-ohm 
coaxial  line.  Other  u.ses  are  mwis- 


COTO-COIL  WINDINGS 
KEEP  COSTS  DOWN 


For  over  30  years  COTO-COIL  windings  hove  been 
developed  to  meet  specific  requirements  ...  to 
function  perfectly  ...  to  give  you  the  best  for  the 
least  .  .  .  the  winning  point.  Send  us  your  specifi¬ 
cations  and  let  us  quote.  We  can  prove  our  point. 


urement  of  r-f  power  output  of  low- 
power  transmitters  and  exciters, 
measuring  o.scillator  excitation  in 
superhet  receivers  and  checkinjr 
signal  y'enerators.  Absolute  ac¬ 
curacy  is  HI  percent  of  full  sc;ile. 


BOBBINS 

ACETATE  INTERLEAVE 
PAPER  INTERLEAVE 
COTTON  INTERWEAVE 
TAPED  FORM  WOUND 
UNIVERSAL  SINGLE  OR 
MULTI-PIE  CROSS  WOUND 


(Coaleiced) 


COTO-COIL  CO.,  INC 

COIL  SPECIALISTS  SINCE  1917 
65  Pavillion  Avenue,  Providence  5,  R. 
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NEW  PRODUCTS  (continued) 

applications  retpiiriiiK  up  to  l.nUO 
counts  per  second.  It  features  the 
pre.selection  of  any  numher  to  Ite  | 
counted  by  settin>r  the  four  decade 
knol>s  to  the  number  desired.  Auto-  . 
matic  recyclinsr  is  provided.  Accu¬ 
racy  of  the  counter  is  unalfected  liy 
line  voltav'e  variiitioiis  from  t>5  to 
1".")  volts.  A  built-in  relay  provides 
both  normally  open  and  normally 
closed  contacts  capable  of  handlint^ 
o  amperes  at  12.‘)  volts. 


'l'li<‘riiu»Nluti«-  Kiiiu'tul 

H.  -A.  \Vli„soN  Co..  Newark.  X.  .1. 
A  new  thermostatic  bimetal  Wilco 
R-lt)  has  an  electrical  resistance  of 
l()  ohms  per  square  mil  foot  at  F. 
Ilexivity  ASTM  B  106-40.  useful  de- 
rtection  minus  100  to  .‘>00  F.  modu¬ 
lus  of  elasticity  111.500. non.  .A  fnllei 
table  of  properties  can  be  obt:iined 
from  the  manufacturer. 


(>lup  <]iiriiif{  Maeliiiii* 

Pan-.Amkrican  Ki-Kctro.nus.  Inc.. 
5816  So.  Santa  Fe  Ave..  l,os  Anjreles 
11.  ('alif.  The  Kl-A  portable  elec¬ 
tronic  hiRh-frequency  wood  bondinR 
machine  can  reduce  the  time  con¬ 
sumed  in  wihhI  fabrication  oper¬ 
ations  by  :ts  much  as  70  percent. 


Completely  cured  permanent  bonds 
are  produced  within  a  few  seconds. 
The  hand  Run  can  be  fitted  with 
electrodes  for  veneeriiiR.  bandiiiR. 
mitered  corners  of  all  aiiRles  and 
penetration.  makiiiR  it  adaiitable  to 
a  wide  variety  of  .jobs. 


Miiiiatiirp  TiiIm'n 

Syi.vania  Klkc  tric  I’Roin  (  ts  Inc., 
.500  Fifth  Ave..  New  A'ork  18.  N.  A'., 
has  announced  two  new  miniature 
electron  tubes,  a  T  5?  iientode 


. . .  for  instrument  landing 
systems  and  short 
range  navigation. 

SPECIALLY  designed  for  the 
standard  CAA  and  ICAO  in¬ 
strument  landing  systems.  Enables 
the  pilot  to  navigate  to  the  ILS  and 
line  himself  up  on  the  localizer.  Also  suitable  for  installation  in 
any  location  where  a  low  powered  homing  facility  is  required.  Can 
be  used  to  locate  fan  markers  and  other  important  reference  points. 


This  transmitter  is  built  for  moximum  accessibility.  A  feature 
of  the  equipment  is  simplified  tuning,  only  two  controls  being 
required  to  tune  the  transmitter  to  the  crystal  frequency.  Entire 
unit  mounted  on  ball  bearing  wheels;  can  be  rolled  out  of  its  cabinet 
on  self-contained  tracks.  May  be  serviced  from  the  front  while  in 
operation. 

A  separate  antenna  tuning  unit  is  supplied  with  the  transmitter. 
It  is  contained  in  a  totally  enclosed  aluminum  housing;  designed  for 
mounting  on  any  vertical  surface.  Includes  an  antenna  tuning 
control  ond  a  current  meter  on  the  front  panel.  25  feet  of  Trans¬ 
mission  line  is  supplied  to  connect  the  tuning  unit  to  the  transmitter. 


Write  for  our  New  bulletin  on  the  TL-40C 
Address  Oept.  B5-J0 


Communications  Division 

U.XIMU  KHlHI'TOIt  (  0>ll*AXY.  IX(  . 

Since  I  92  2  in  Radio  and  Electronics 
251  WEST  19th  STREET  •  NEW  YORK  11,  N.  Y. 
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5  •t'roHfi  100  ohm  t4*rinlll4UOD 

IniAl  output  iftrlL>.  115  tolls  50.  AO  cps.  ComplMo  wlt^ 


'ATHN. 

UioohI 

\lOOkk/t 


LOW 

CMAC. 

lifts 
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>ii>uj  7e^tnil-ruiSi-  Can,  B^e 

ATTACHED  &  SOLDiniD 

Jji  ONE Automatic  Ope^iatlonf 


TELEVISION 


—  /s^  np-- 

n  r  1 

^vfV^^^ri/vrv^r^.AnAp;\rV'] 


The  greotest  innoTotion  in  attaching 

lerminols  to  wires  is  now  available  to  the  industry  •  •  •  Pre^ol- 
iered*  TANDEM  TERMINALS!  Made  in  various  sixes  and  type#, 
these  remarkable.  production*proved  terminols  (supplied  on  reels) 
?an  be  applied  at  rates  up  to  1200  per  hour  by  a  new  Terminal 
Attaching  Machine  that  cuts  oil.  clinches  and  solders  terminals  in 
one  tautantaneous  operation.  Handling  oi  loose  terminals,  solder 
and  tlux  are  eliminated  to  reduce  costs  and  boost  production  on 
long  runs.  Stondard  types  available.  Send  for  detailed  information. 
Enclose  sample  of  wire  and  terminal  now  used.  Address  Dept.  E. 
For  ordinary  runs  in  moderate  quantity  we  continue  to  produce 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 

We  olso  make  SMALL  METAL  STAMPINGS  Exact  to 
Customer's  Prints.  Modern  Plant  and  Equipment.  Mod¬ 
erate  Die  Charges.  P/ecision  Work.  Prompt  Service. 


iPATTONMacGUYER  COMPANY! 

17  Virginia  Avenue,  Providence.R.I. 


articul&Id  R.F.  CABLES 


Cauipment 


for  studio  •  laboratory  •  manufacturer 


SYNCHRONIZING  GENERATOR 

Model  PT  101 — Television 


FEATURES 

•  Built  m  oscilloHropr  with  s3nK‘hronixMl  swwpit  fo: 
rleuln®  Turning  gtid  Vidro  Output  pul.'ie  torvu 

•  Rynchronurd  marlii'r  !.yMiem  for  cheitoog  pulM  widlt 


•  Eitrrme  Htghllttv.  lo^urMl  by  drrtvtns  sU  pulM  frtm 
IrftdlDg  edgr  of  mgittrr  o^cUlator  puUe. 

•  for  ohn‘k;ng  .synchrooixiug  puImb  In  gild  gpr* 
**%fn  flrld-H. 

SPECIFICATIONS 

515  line.  Intrrlocsil.  60  fields.  30  frsman.  RMA  Rynrhmn 
Ulng  pulM>h  held  to  toiemnre  bpecinerl  in  th«  NRTPP 
TOport  of  IM45.  ttutput  l*ul»es;  Syocbrootstnf.  Vldac 


We  art  specially  organijed  I 

to  handle  direct  enquiries  I - 

fiom  overseas  and  can  ^ve 
WMEOIATEDEllVERIESAUiA. 

Oabie  your  rush  ordtr  for 
dehury  by  air.  SetHement  m  L 
dollars  by  check  on  your  otm  bank. 

Iransactioo  as  simple  as  any  local  _ 

purchasaandddnrryjvdasyuic/i 


PCt  'l0.2  !  132  I  31  |0-3*|  \ 

C.»  ;  6.3  J73_i3  2  0.36  fOr^Clhl  X 
C.2  6.3  ^«7I  i  2.islo.44  afld'ptTlOffL 

C.22  5.5  <84  2.8  10.44 
C.3  '  S.4  l97^iTVi  0.64  — ' 


TELEVISION 

MONOSCOPE 

SIGNAL 

SOURCE 

Model  PT  102 

•  CBMpMitB  Vltf«o  Slgnsl 

•  Wlg«  Band  VidM  AmpB 
•w.  •  OB  dvwn  St  lOMC 

•  Ossl  outputB  far  faadinc 
tvs  7S  Of  100  llnaa 

•  Blidi  SMiliva  w  BIsak 
nafOtive  outpvt 

•  Raaaivtton  grastar  thsr 


OUTPUT:  Caaigotlta  VIdsa 
Sfansi.  3  Valta. 
100  ahin  hns  lis 
wtta  lO/OO  tv* 
Caaivlata  with 
tvbaa  aad  Inelvd- 
IRV  tftfH  and  law 
voltaga  aowff 


9  FERRY  STREET 
NEW  YORK  7.  N.  Y. 


TRANSRADIO  LTD 

CONTXACTOKS  TO  M  M.  COVtXNMtMT.  IWniMjn.  J.WJ 


S^/ValarBi 

ENGLAND  m  ^ 


Television  engineers  and  consultonts  to 
the  nation's  greot  television  stotiom. 


■YLVAI 


I'asmic)  Corporation 

“■  >— — ■  j  coNMiAur  OHIO 


nCW  PtODUCTS 


(cofitinved) 


power  amplifier  type  1VV4  and  a  T 
5i  triode  amplifier  or  oscillator 
type  1C3.  Both  are  designed  for 
pattery  operation  and  have  1.4  volt 
d-c  filaments  requiring  only  50  ma. 
Rated  power  output  of  the  1W4 
pentode  is  35  mw  with  45  volts  on 
the  plate  and  200  mw  with  90  volts. 
The  1C3  triode  is  designed  for  90 
volt  operation.  It  has  an  amplifi- 
•atinn  factor  of  14.5. 


Hi^li-<'.iirrent  Resistors 

Ward  Lkonard  Klectric  Co., 
Mount  V'ernon,  N’.  Y.  Bulletin  35 
Edgeohm  high-current  resistors  are 
now  available  in  four  shorter 
lengths  than  the  19-in.  size  previ- 
)usly  listed.  The  new  sizes:  6,  91, 
12*  and  15}  inches,  extend  the  min¬ 
imum  resi.stance  value  per  unit 


I  HE  JL-10  PICKUP  is  a  new  Astatic  achievement  in 
*  tone  arms  for  78  RPM  record  reproduction  —  it's 
a  new  accomplishment  in  quality  construction  at  a  cost 
heretofore  associated  with  vastly  inferior  equipment. 
The  JL-10  has  a  rugqed,  drawn  steel  arm,  modernly 
attractive  in  curved  design  with  decorative  ribs.  Its 
styling  and  dork  brown  HammerUn  finish  will  make  it 
a  harmonious  port  of  any  phonograph.  The  L-10  Crystal 
Cartridge  is  specially  designed  for  this  tone  arm  and  is 
available  only  in  this  combination.  It  provides  high 
output  of  approximately  4.0  volts,  ample  for  use  with 
one-tube  amplifiers.  The  response  is  ideal  for  general 
78  RPM  record  reproduction.  Needle  pressure  of  Wi 
oz.  assures  long  lecord  life.  You  will  want  the  complete 
specifications  and  prices  on  this  bright  new  Astatic 
Pickup  for  your  records. 


from  0.35  to  0.05  ohm.  Continuous 
current  capacitie.s  range  from  21  to 
79  amperes  for  all  sizes.  Maximum 
continuous  duty  ratings  are  ap¬ 
proximately  2,200  watts  for  19-in. 
init.s  *'0  320  watts  for  ti-in.  resis- 


Cryt$st  Dtvic*s  mmmmfftmrtd 
mmdfr  Brmtk  IkvtUpmtmt  C*.  pattuts 


Coil  Winder  Supply  Spindle 

UMVERiiAi.  Winding  Co.,  Frovi- 
lence,  R.  1.,  has  developed  a  new 
supply  s))indle  to  be  used  in  con¬ 
junction  with  the  strap  type  un- 


I 


/ 


'I 
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How  can  /ou  take  the 

MYSTERY  OUT  OF  ELECTRONICS? 


3  . . .  photolighting  equipment  rotating  at 
40.000  rpm  reveals  metal  failures  (above'  in 
the  making!  Students  are  led  easily  and  logi 
cally  from  one  "lesson  "  to  the  next  (12  m  all) 
Reviews  precede  each  lesson.  A  high  point 
IS  the  subject  of  electronic  motor  control 


6.  INSTRUCTOR  S  MANUAL-FREE!  It 
shows  the  course's  scope  and  objectives.  All 
twelve  lessens  are  pictured  along  with  the 
printed  narrative.  (Complete  course  with  in¬ 
structor's  manual  and  review  booklets 
S150.00.)  MAIL  THE  COUPON  TODAY! 


FREE 

io  business 


management ! 


General  Electric  Co..  Section  C684  16 

Schenectady  5,  N.  Y.  Attach  to  your  business  letterhead 

Please  send  me  a  complimentary  copy  of  the  G  E  Industrial  Electronics  Train 
ing  Course  Manual  GES  3330'  without  obligation. 

Name  _  Title 

Company  _  _ 

Street  _  _ 

City  S:c  3 


Vi_«.i»iGENERAL  ^ 


ELECTRIC' 


4.  The  student  is  shown  visually  how  a 
motor  operates  (above)  and  how  an  elec 
tronic  tube  provides  stepless  speed  control. 
And  because  he  knows,  he  makes  a  more 
valuable  employee.  The  vital  subject  of  re¬ 
sistance  welding  .  .  . 


2  . . .  students  will  absorb  electronic  tube 
fundamentals  quickly  and  easily.  Moreover, 
this  course  highlights  important  electronic  ap 
plications  such  as  photoelectric  surface  scan¬ 
ning  syst'^ms  above*.  It  takes  its  audience 
into  industry  s  laboratories,  shows  how  .  .  . 


S  ...  is  covered  completely.  Step  by  step,  the 
student  is  given  the  basic  principles  and  the 
practical  uses  (above)  for  spot,  projection, 
and  seam  welding.  To  convince  you  that  this 
course  reduces  training  costs,  we  d  like  to 
send  you  this  comprehensive  .  .  . 


1.  INDUSTRIAL  ELECTRONICS  lor  on  the 
job '  trainees  and  students,  is  the  Subject  of 
an  intensely  practical  12  lesson  sound  slide 
lilm  course  now  being  offered  by  General 
Electric.  Liberal  use  of  easily  understood 
diagrams  (above  practically  insures  that . . . 


NtW  PRODUCTS  ICOnt.nucdV 


rolliiisr  teii.sinii  mi  the  Nti.  H4. 

KVi,  1114  iinii  1(1.5  i-oil  winding'  niit- 
chines.  The  new  .spiiullt*  features  a 
■solid  shaft,  a  firmly  anchored  brake 
wheel  and  a  latch  nut  equipped  with 
a  double  thread  which  can  1h* 
(piickly  spun  on  or  off  to  comiH'u- 
sate  for  ditference  in  lenjrth  of  wire 
spoi  )ls. 


Dula  (luim-ra 

I’lIOTOr.RAPHIC  PROPITTS  iNt  ..  '.(55 
N.  Mansfield  .Ave.,  HollywiM-d  ;>S. 
('iilif.  The  Varitron  camera,  con¬ 
taining'  a  recording'  chamber 
moutited  in  its  side,  is  basically  an 
inditstrial  control  desiKned  for  tech¬ 
nical,  scientific  tind  industrial  appli¬ 
cations,  especially  where  remotit 
control  and  automatic  operation  are 
demanded,  and  where  it  is  neces¬ 
sary  to  cfirrelate  information  from 
two  or  more  points  at  one  time. 


The  camerti  will  record  any  quanti¬ 
tative  or  qualitative  measurement 
in-ocess.  In  operation  it  is  controlled 
by  closin^r  an  electrical  contact, 
either  manually  or  by  sequence 
time  cliH-k,  intervalometer,  radio 
si^rnal.  sound  or  any  phenomena 
that  can  l>e  converted  into  a  me¬ 
chanical  or  electrical  impulse. 


PortaiiU-  I’oHPr  SiippU 

Radio  Corf,  of  America,  Camden, 
-V.  .J.,  has  announced  a  wcll-rej'u- 
lated  source  of  d-c  at  loads  from 
200  to  300  ma.  Type-2.5A  portable 
tv  power  supply  is  adjustable  be- 


208 


December,  1949  —  ELECTRONICS 


NIW  FftOOUCTS 


(continued) 


ryw  XL 


fY0t  ft 

4P 


'-^I'nrffriitiiiM 


rypf 


fo 


rrpi  gfp 


•f  Mvll^^ollty 


tween  2r)()  and  2!I0  volts,  with  varia¬ 
tion.-  of  less  than  0.5  pereent  from 
minimum  to  ma.ximum  load.  Its  a-c 
rijiple  is  less  than  0.01  pji\ent  from 
peak-to-peak.  Power  retpiirement  is 
120  volts,  60  cycles,  liOO  watts.  The 
unit  is  suitable  for  laboratory, 
broadcast,  industrial  and  communi¬ 
cations  applications  retpiirinjr  a 
well-filtered  source  of  d-c. 


A-<i  Relay 

Le.m'II  Rki.\Y  Co..  5015  .Avalon 
Boulevard,  Los  Anjreles  :5,  Calif. 
The  7064-910  relay  is  especially 
built  for  handling  a-c  loads  of  from 
50  to  75  amperes  at  115  volts  a-c, 
4(K>  cycles  or  25  amperes  at  270 
volts  a-c.  400  cycles.  The  relay  is 
provided  with  a  24-volt  d-c  continu¬ 


ous  duty  coil  which  operates  on  157 
ma.  It  pulls  in  at  18  volts  and 
drop.-  out  at  7  volts  or  less.  Contacts 
are  also  rated  50  ampei'es  at  24 
\oIt.-  d-c.  The  contact  system  is 
spst.  normally  open  do.dile  break 


I  lining  Fork  Kes«»iialors 

Pmn.AMON  Labor/Vtoriks,  5717 
Third  Ave.,  Brooklyn  2o.  X.  Y.  Tem¬ 
perature-compensated  tuning'  fork 
resonators  are  available  in  freipien- 
cies  from  1.000  to  :5,000  cps,  and  in 


TYPE  SR 


SHELLS  of  Cannon  Electric  Connectors 
are  variously  aluminum  alloy,  zinc  alloy. 

steel  to  meet  the  requirements  of  the 
application.  For  instance,  a  Type  AN 
)  is  aluminum  alloy.  Type  P  plug 

is  steel  or  zinc.  Type  XL  zinc  or  .steel. 


INSERTS  are  of  good  dielectric  material 
to  meet  the  needs  of  the  application;  and 

may  lie  of  melamine.  Durez.  Bakelite. 
Alkyd.  etc.  As  new  and  better  insulating 
materials  are  developed.  Cannon 
Electric  will  have  them. 


\ 


CONTACTS  are  generally  brass 
silver-plated,  or  copper,  and 
^  milled.  Gold-plated  contacts  are 
available  for  certain  Type  DF’  Connectors. 
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NEW  PRODUCTS  (continiiM 

accuracies  from  1  part  in  3,000  to  1 
part  in  100,000.  Temperature  con 
trol  i.s  not  needed  over  ambient 
ranges  as  wide  as  100  deg  C;  how¬ 
ever  the  l-part-in-100,000  re.sonatoi 
is  obtainable  for  operation  over  a 
55-deg  C  range.  Units  are  provided 
complete  with  drive  and  pickup  coil.-^ 
mounted  in  solder-sealed  evacuated 
steel  cans. 


Five-Iiioli  OsE'illoBoopt' 

Transvision,  Inc.,  New  Rochelle, 
N.  Y.,  announces  production  of  the 
Model  450.4  five-inch  oscilloscope 
which  features  a  vertical  amplifiet 
response  to  1  me.,  sensitivity  of 


WE  SHOW  HERE  .‘i  of  our  staiuiurd  types  of  rheostats— 
(1)  type  2162  F.  a  most  eomjiaet  10  watt  model  which 
fits  into  exceptionally  small  space  (only  %  inch  from  hack 
of  panel);  (2)  our  rugfied  type  M  25  watt  rheostat  which 
offers  exceptional  heat  dissipation  for  size;  and  (3)  the 
widely  used  line— type  B  .50  through  F'  500— available  in  50, 
100,  150,  300  and  500  watts,  all  designed  with  massive  wind¬ 
ing  core,  exceptionally  rugged  terminal  screws  and  other 
exclusive  advantages. 

As  one  of  the  oldest  manufacturers  of  rheostats  and  re¬ 
sistors  we  a.sk  you  to  consult  with  onr  engineers  about  your 
specific  requirements. 


0.15  rms  volt  per  inch,  and  hori 
zontal  amplification  of  2  cycles  tt 
500  kc.  It  has  a  sweep  frecpiency  t< 
50  kc. 


P'EDERAL  Telecommunication  Ijvs 
ORATORIES,  Inc.,  500  Washington 
Ave.,  Nutley  10,  N.  J.  Illustrated 
below  is  the  receiver  of  the  FTL 
27  A  crystal-controlled  television 
uhf  link.  The  system  was  designed 


Rheostats  and  Resistors 


Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

NEW.<IBK  5,  N.  J.  Established  1886  D.  S.  A. 
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COILS 

*  Bobbin 

*  Paper  fnsulated 

*  Cotton- interwoven 
*  Primary-Secondary 


Send  us  your  specifications  or 
sample  coils  for  quototion.  We 
welcome  inquiries  for  large  or 
small  quantities. 

Our  winding  experience  plus 
modem  equipment  assures  you 
of  quality  workmanship  at  fair 
prices. 


Transformers  made  to  order. 


THE  COIL-O-MATIC  CO. 

470  Atlantic  Are.  Boston  10,  Moss. 


IHCRCASeD 

INSULATION 
StTTBR 

CONNRCnONS 


JONES  BARRIER 

Terminal  Strips 


I  HOWARDS.  JONES  DIVISION! 

Cinch  Mfg.  C*r^. 

L 1026  SOUTH  HOMAN  AVI.  CHICAGO  24,  NX.! 


DO  YOU  KNOW? 


-that  a  PILOT  LIGHT 
CAN  IMPROVE  YOUR  PRODUCT 

....  add  attraction  —  safety  —  service  ? 


—  what  lamp  to  use 

—  how  to  use  it 

—  what  it  will  do 

—  what  it  will  cost 


THIS  MAY  BE  THE  ONE 

Designed  for  low  cost  NE-51  Neon  . 

•  Built-in  Resistor  •  Patented 

•  U/L  Listed  •  Rugged 
Catalogue  Number  521308  —  997 

for  110  or  220  volts.  E 

SAMPLES 

for  design  purpose  IIA 

'  NO  CHARGE  Igj 

new  I 

/f  L  rr.  'HANDBOOK  OF  PILOT  LIGHTS." 

Write  us  on  your  design  problems.  9  y 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

Foremost  Manufacturer  of  Pilot  Lights. 

900  BROADWAY.  NEW  YORK  3,  N.  Y.  TELEPHONE  SPRING  7-1300 


VIIMIR  RfftllBjJ/ 


"I  clnn't  mean  to  imply  that  you  should  throw 
away  your  old  raincoat  and  drape  yourself  in 
Pkl-X  on  rainy  days  —  no,  sirl  Pn.-X  is  good  hut 
not  that  (tivhI.  On  my  drawing;  Ixtard,  however. 
I've  found  that  Pn.  X  rcjK'ls  moisture,  perspira¬ 
tion  and  even  drops  of  water  far  better 
th.in  any  other  trariiiK  cloth.  What’s  more, 

Pn.  X  siives  me  time,  work  and  money. ’’ 

(iive  Pn.'X  a  test  in  your  draftiii)'  room. 

You'll  find  (just  like  one  of  our  i  us- 
tomers  distovered  in  a  recent  test)  that 
it  tops  them  all  on  every  lount  includiiif;  H 
erasahility.  evenness  of  pencil  lines,  work-  W 
ability,  iransparem  y,  etc.  Cicnerous  sam-  1 

pie  <in  reejuest. 


Pel- 


THE  HOLLISTON  MILLS,  INC. 

NORWOOD,  MASS. 

NIW  rOIK  PHILADELPHIA  CHICAGO 

I  ★  Pri.-X  is  hacked  bs  Holliston’s  .W  years  of  leadership  and  experience  in  develop¬ 
ing  special  purpose  cloths  for  indiistrs. 
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NEW  mODUCTS  (continued) 

to  relay  broadcast  television  pro¬ 
grams  and  can  be  operated  as  a 
studio-to-transmitter  link,  intercity 
relay  or  portable  pickup.  Single  hop 
program  transmission  up  to  45 
miles  is  possible  and  lont;  distance 
tandem  operation  can  be  provided. 
A  complete  link  consists  of  tran.s- 
mitter,  receiver  and  two  parabolic 
antennas.  The  system  operates  in 
the  to  2110-mc  band. 


KriU'lional  !Vlol<»r 

Kl.KCTRo-AlitK,  l.N(\,  1 14:’.!t  Vanowen 
St.,  North  Hollywood.  Calif.  .MiKtel 
1201  115-volt.  1  luo  h-p.  sinvle- 

phase  lOO-c.vcle  a-c  motor  has 
permanent  capacitor.  .Amontr  its 
aircraft  and  industrial  applications 


D.  C.  AMPLIFICATION 

at  moderate  cost 


I’he  Microsen  ILilance  principle,  developed  in  our 
electrical  instrument  laltoratory,  makes  possible  tor 
the  first  time  at  moderate  cost,  a  1).  C.  .Amplitier 
incorporating  High  Stability,  bast  Response,  l.solated 
Input,  ami  \  ersatility. 

.Models  available  include  Voltage,  Current  and 
Potentiometer  l  ype  .Amplitiers,  Direct  Current  Con¬ 
verters,  Direct  Current  rransformers,  ami  F.ngi- 
neered  Designs  to  meet  special  requirements. 

I.ine  voltage  variations  of  i  cause  output 
changes  of  less  than  .5^;.  No  mechanical  rectifiers 
or  choppers.  .Standard  tubes.  I'inie  constant  from 
.001  to  .2  seconds.  Drift  less  than  ;  .Microvolts  per 
day.  Not  aftected  bv  temperature  variations. 

.Ma\  we  semi  vou  our  bulletin  i4';-b.. 


are  valves,  lilts,  pumps  and  actua¬ 
tors.  The  unit  is  2  inches  hijfh  (ex¬ 
cluding  worm  ^^ear)  with  a  circular 
pilot  <1.S75  inch  in  diameter. 


Oak  Kiih;f  .Antknn.a,  .Mku.  Divi¬ 
sion  OF  \'ll)KO  TKI.EVISION,  iNC., 
2:’li  h;.  127th  St..  New  York  15.5, 
N.  Y.  .Model  101  substitution  tester 
contains  a  ranye  of  substitute  ca- 


MICROSEN 

D.  C.  AMPLIFIER 


■A  Product  of 

MANNING,  M  AXWELL  &  MOORE,  INC. 

.STRATIORI),  CXlNNKCnCLT 

Mokers  of  Microsen'  Elecfricol  and  ‘Americon*  Industriol  Insirumenh,  ‘Honcock  Volves,  'Ashcroft' 
Gouges.  ‘Consolidated'  Safety  and  Relief  Valves.  Builders  of  'Show-Box'  Cranes,  ‘Budgit*  and 
'Load  Lifter'  Hoists  and  other  lifting  specialties. 
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Volume  users 


and  allied  devices 
turn  First  to 


UNITED-CARR 

for  cost-cutting 

lesign  engineering 
service 


LINEARITY 

ACCURACY 


Uniti  for  immodiat*  sKipncnt: 

1,000  to  30,000  ohm  ronjo. 

Spociol  rctittonc*  value*  mode  to  order. 


ELECTRONIC  INSTRUMENT  CO..  INC. 

274  Newport  Street  e  Ireeklyn  12..  N,  t. 


For  Proof  Beyond  Compare 


Try 

RUBYFLUID 

Soldering  Flux 
Send  for  Ruby's  $1  Offer 


For  SI  Ruby  will  tend  you  I  pint 
ol  liquid,  one  halt  pound  of  potte 
tolderinq  flux  ond  a  new  booklet  on 
How  to  Solder." 


Take  advantage  ol  this  offer  now! 


Send  your  $1  today  to 


RUBY  CHEMICAL  CO 


Send  us  your  specifications  or 
requirements.  Address  Dept.  14 


S9  McDowell  st. 
COLUMBUS,  OHIO 


UNITED-CARR  FASTENER  CORP. 

Cambridge  42,  Mass.  ^ 


5"  SCOPE 

KIT 
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NEW  PROOUCn 


pacitora  from  0.001  to  0.5  (if,  600 
V,  30  jif,  450  V  to  150  (if  150  v, 
resistors  from  100  ohms  to  100,000 
ohms,  2  watts;  a  variable  potenti¬ 
ometer,  0  to  2  meir:  and  a  test 
speaker  with  connections  to  either 
voice  coil  or  transformer. 


■the  NE«  no. 50**' 

Sub»i 

C0B0»1  MGUlOOC 


Induction  Tracer 

The  Addison  Electric  Co.,  Ltd. 
163  Holland  Park  Ave.,  London. 
W.  11,  EiiKland.  Type  154  Induc¬ 
tion  Tracer  has  recently  been  im¬ 
proved.  This  portable  instrument 
used  for  finding  breaks  in  pipe  lines 
and  cables  can  also  tell  the  depth  to 
which  a  conductor  is  buried,  by  the 


chursctlR 


startina  'loHa?®--- 
current  RenR- 
taqe  Requl»t“>"  U 


Current. . . . 

Hua'^'ty. . . • 
e»peraturee. 


Regulator 

Relative 
Rabient  1 


The  5841  sub-miiiiaturc  corona  regulator  now  in  pro¬ 
duction  is  another  Victoreen  component  developed  to 
make  fine  instrumentation  finer.  This  regulator  supple¬ 
ments  other  specially  designed  electron  tubes  required  in 
radiation  measurement  and  in  the  broader  field  of  labora- 
Oyty  instruments. 


subm I n i ature 
ELECTRON  TUBES 


induction  method.  In  practice,  hl 
alternating  current  is  injected  at 
one  end  of  the  wire  or  pipe  and  the 
signal  picked  up  in  probe  coils, 
amplified  in  the  portable  instru 
ment  and  identified  by  headphones 


Bradley  Laboratories,  Inc.,  si 
Meadow  St.,  New  Haven,  Conn.,  ie 
producing  a  new  high-voltage  sele¬ 
nium  rectifier,  model  SE8M,  rated 
at  5  ma.  It  features  a  tubular  hous¬ 
ing  i  inch  in  diameter  and  has  two 
tinned  pigtail  leads. 


- and  a  complete  line  of  counter  tubes  including 

the  universally  used  1B85,  the  IB67  end  window  mica 
window  tube,  gamma  ray  counters,  and  sub-miniature 

counter  tubes - not  forgetting  V'ictoreen  hi-meg 

resistors  vacuum  sealed  in  glass,  values  100 — 10,000,000 
megohms. 

Write  for  data  sheets 


High-Vaeuuiii  Rectifier 

Sylvania  Electric  Products  Inc.. 
500  Fifth  Ave.,  New  York  18,  N.  Y 
A  new  high-vacuum  rectifier  tube, 
lock-in  type  7X6,  is  supplied  with 
a  6.3-volt  heater  rated  at  1.2  am¬ 
peres.  Maximum  rated  output  of 


THE  VICTOREEN  INSTRUMENT  CO. 
5806  HOUGH  AVENUE  CLEVELAND,  OHIO 
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BIRTCHER 

STAINIESS  SIEEl  •  lOCHINC  TTfl 

TUBE 

CLAMPS 


THE  PATH  OF  MOST  RESISTAHCE 


MEMO  TO 
OESIGHERS 


vwwv  IS 


FOR  ELECTRICITY 


THE  PATH  OF  LEAST  RESISTAHCE 


for  your  PUROHASIHG  AGEHT 

We're  Talking  Almut 


JELLiFF 


1000 


This  new  resistance  wire  is  almost  too  good  to  be  true.  Not  only  i> 
the  Resistiv  ity  1000  ohms/cmf  (48%  higher  than  that  of  the  widely- 
used  nickel-chromiums),  but  it  also  has  such  outstanding  mechanical 
and  electrical  properties  that  it  can  easily  replace  several  other  alloys 
now  being  used  in  the  smaller  gages  for  precision  resistors. 


83  VARIATIONS 


Where  vibration  it  a  problem,  Biricher 
Locliing  TUBE  CLAMPS  offer  o  foolproof, 
practical  solution.  Recommended  for  all 
types  of  tubes  and  timilor  plug-in  com- 
porsents. 

Mor*  than  thra*  million  of  thoM 
clompt  In  u»o. 


This  means  simplified  procurement, 
stock  and  inventory  procedures — 
more  compact  precision  resistors — 
lower  cost  and  longer  life  for  the 
finished  product. 


JELLIFF 


FREE  CATALOG 


MAMUFACTURING 
CORPORATION 
SOUTHPORT,  CONN 


Send  for  samples  of  Birtcner  itomless 
steel  tube  clomps  and  our  stondord  cato- 
log  listing  tube  base  types,  recommersded 
damp  desigrn,  and  price  list 


THE  BIRTCHER  CORPORATION 

SOit  HUNTINGTON  01.  lOS  ANGUIS  32 


For  the  full  story  of  Alloy  1000. 
write  for  Bulletin  17 


Working  with 
inert  Gases? 


HEL  UM  •  NEON 


ARGON  •  KRYPTON  •  XENON 


Now  available  in  commercial-size  cyl¬ 
inders  in  addition  to  glass  bulbs.  Write 
for  Information  on  sizes,  prices,  rigid 
purity  tolerances,  special  rare  gas 
mixtures . . . 


THE  LINDE  AIR  PRODUCTS  COMPANY 

Untf  of  Uni'oA  Corfaido  ofid  CofboA  Cfporahom 
■  iOloti  42nd  Str—f  fTTiR  H%m  Tork  17,  R  Y. 
b  CoMdo;  DoirWow  Osyeon  Ceieany,  tiaUed.  ToreoM 


Th*  toTM  ^indo  is  o  Toys»fd  trodo-aarfc 
of  Tho  Undo  Air  frodwcti  Compony. 


clM 


STODDART  NM-20A  I 

RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


A  pertoble  unit  that  you  con  DEPEND 
upon*  Designed  especially  to  with¬ 
stand  the  rigors  of  all-weather  field 
operation  and  yet  provide  reliable 
performance. 

Measures  FIELD  INTENSITIES  of  radio 
signals  and  r.f.  disturbances  using 
either  a  rod  antenna  or  a  rotatable 
loop  ontenna. 

May  be  used  as  o  two-terminal  r.f. 


voltmeter  (balanced  or  unbalanced)., 
frequency  selective  over  the  CON¬ 
TINUOUS  RANGE  150  kc  to  35  me. 

ONE  MICROVOLT  SENSITIVITY  as  a 
two-terminal  voltmeter;  3  microvolts- 
per-meter  using  rod  antenna. 

Operates  from  self-contained  dry  bot- 
leries  or  external  A.C.  power  unit 
providing  well-regulated  filament  and 
plate  supplies. 


Write  lor  complete  technical  data 

STODDART  AIRCRAFT  RADIO  CO. 


Main  office  and  plant:  1346  Conneclicul  Ave. 

6644  Sonia  Monico  Blvd.  General  Motor.  Bldg. 

Detroit  2.  Michigon  Wo.hington  6  D  C 

Phone  Trinity  1-9260  .u--,  , 


Hollywood  3t.  Calif. 
Phone:  Hill.ide  9294 
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90902 


90900  Series 
Cathode  Ray  Osci/ioscopes 

Th«  No  90902,  No  90903  and  No  9090S  Rock 
Oftciliotcop*ft,  for  two,  throe  and  five  inch 
tubof,  roftpoctivoly,  oro  inosponsivo  boitc  wniti 
comprising  power  supply,  brillioncy  ond  center¬ 
ing  controls,  sofety  features,  magnetic  shielding, 
switches,  etc.  As  o  tronsmitter  monitor,  no  oddi- 
tionol  eguipment  or  accessories  ore  required.  The 
well-linewn  tropeioidol  monitoring  patterns  ore 
secured  by  feeding  moduloted  carrier  voltage 
from  o  pickup  loop  directly  to  vertical  plates  of 
the  ccrthode  roy  tube  ond  audio  moduloting  volt¬ 
age  to  horitontol  plates  By  the  oddition  of  such 
units  os  sweeps,  pulse  generators,  amplifiers, 
serve  sweeps,  etc.,  oil  of  which  can  Im  con¬ 
veniently  ond  neoHy  constructed  on  cemponion 
rock  ponels,  the  original  bosic  'scope  unit  moy  be 
expanded  to  serve  ony  conceivoble  industrial  or 
loboratory  oppiicohon. 

JAMES  MILLEN 
MFG.  COo,  INC. 

MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


l.VI  ma  aiui  .separate  eath<Kie  leads 
make  it  suitable  for  a  wide  ran^P  of 
radio,  eleetronie  and  television 
power  supply  circuits. 


SPEED  PRODUCTION 
SAVE  EOUIPMENT 
CUT  COSTS  f 


GARRETT 


MANUFACTURERS 
OF  SMALL  PARTS 


I  iiiversiil  Bridge 

Brow  N  Ki.kctro  -  Mkasurkmknt 
(  ORp,  S.  K.  Hawthorne  Blvd., 

Portland  1,‘>.  Orejron.  Model  250-A 
impedance  bridge  uses  0.1-percent 
precision  wire-wound  resistors  in 
the  bridge  arms  and  a  directly-cali¬ 
brated  slidewire  consistbjr  of  a  0.1- 
percent  precision  decade  with  a  co¬ 
axially  mounted  sinKle-turn  rheo¬ 
stat  for  ‘interpolation  within  the 


PREMAX 


Mi*H  ih4» 

^V(f*ir 

AuiamtBniv 
AniB>nnit  ^ 

for  Marine 


t.rr<t  if  .  .  .  rtrii  up  to  35’  hrlcht  mHIi  on« 
haiui!  ('ollapt»«*  It  it«>ntl>  b>  lifting  (»nr  ItM'li 
rinff!  ttMa>  with  KtruirKlInc  In  u  hrtiv] 

to  ere«‘t  i»r  collapM*  the  ^ertlral  Hiitennu 
%«altal»le  In  %arlou<*  lenrthn.  rite  for  ape 
•  lul  iMilletIn  today. 


I  PREMAX  PRODUCTS] 

DIVISION  CHISHOlM-llVDER  CO..  INC. I 


Mi'ililtffH)  \ve..  Niapiiru  l  alU.  N.  Y. 


JEWEL 
jg  BEARINGS 

for  .  .  .  Low  Cost 


.  .  .  Long  Life 


CiltiNs  Jcutrl  Bearings  bv  Bird  are 
hi^hl)  aicurate  and  surpriMn^lv  inexpen¬ 
sive.  They’re  ideal  ft»r  use  in  ammeiers, 
volt  meters,  timing  instruments,  compasses 
and  cdher  instruments  where  large  v«)lumc 
production  and  low  cost  must  he 
maintained. 

Of  special  interest  to  instrument  man- 
vifacturers  is  Bird’s  methtnl  i)f  nittuniinc 
lewels.  There’s  a  minimum  of  stress  and 
strain  on  the  bearing  itself  as  a  result 
of  Birds  spetial  mounting  technique.  It 
is  this  special  mounting  feature  which 
adds  so  materially  to  the  useful  life  of 
Bird  Jewel  liearings. 

Whenever  there’s  a  need  ftir  jewel 
bearings  —  whether  in  glass  or  in  sap¬ 
phire  —  Fhrd  can  suppl>  the  right  bear¬ 
ing  to  your  specifications.  Vk'rite  today  for 
more  information  and  a  quotation. 

Sapphire  Bearingit  atailahie  in 
Ml  jeuet  styles  and  mountings 

Rkhard  H.  Bird  &  Co.,  inr. 

1  Spruce  Street 
Waltham  54,  Mass. 

I  ''Serving  Industry  with  Fine  Jewels  . 


E  I  S  L  E  R 

TeMioKTulo 

MACHINERY 


Materials  for  potting,  dipping  or  impreg* 

§  noting  all  types  of  radio  components  or  all 
kinds  of  electrical  units.  •  Tropicalixed 
fungus  proofing  waxes.  •  Waterproofing 
finishes  for  wire  jackets.  •  Rubber  finishes. 
•  Inquiries  and  problems  invited  by  our 
engineering  and  development  laboratories. 

Zophar  Mill*.  Inc.  hot  b««n  known  for  its  dopondoblo  sorvico  ond 
yniformity  of  produst  sines  1146. 


ZOPHAR  MILLS,  Inc. 

ISTASUSHID  1«4« 

117  26th  STRiET,  BROOKLYN  32,  N.  Y. 
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NtW  PRODUCTS  tcontinued) 

voltage  is  2.6  volts ;  filament  current, 
16  amperes;  peak  inverse  voltage, 
1250  volts ;  d-c  output.  4  amperes. 


Literature, 


A  mocfe/  for  every  use. 

AC  Drive,  60  and  400  cycles 
DC  Drive,  6  and  26  volts 
Single  pole  and  double  pole 
Make-before -break  contacts 
Contacts  In  air  or  In  liquid 


Wide-Band  Amplifier.  Hewlett- 
Packard  Co.,  395  Page  Mill  Koad. 
Palo  Alto,  Calif.  Volume  1,  No.  1 
of  the  Journal  is  a  four-page  arti¬ 
cle  giving  complete  technical  in¬ 
formation  on  the  model  46hA  wide¬ 
band  amplifier  which  was  designed 
to  provide  suitable  output  for 
operating  scalers,  coincidence  de¬ 
vices,  or  for  direct  viewing  on  a 
cathode-ray  tube. 


jo-mi"'®" 

t\ectfon  ><«" 

Bein'*®" 

i  \nsuioie" 

\  v<i'"0^ 

\  siWtones 


fbit  b^tatrof*  hai  a 
tortgt  of  rodHjtrcn 
that  mokoi  rf  odap*- 
able  to  both  bio 
lognol  ond  nochof 


Telemetering  Systems.  (Jeneral 
Electric  Co.,  Schenectady  5,  X.  Y. 
Bulletin  GEA  5233  is  a  2((-page 
illustrated  description  of  the  lat¬ 
est  telemetering  equipment  for 
electric  power  distribution  and 
industrial  applications.  It  gives 
detailed  information  on  fre¬ 
quency  type,  tnrque-balance-type 
and  photoelectric-type  telemeters. 
Also  included  are  wiring  diagrams 
of  typical  installations,  as  well  as 
dimensions  and  specifications  of 
telemeters  and  auxiliary  equip¬ 
ment. 


In  building  one  of  the  more  powecluf 
betatrons  now  in  use,  Dr.  E.  C.  Gregg 
of  Cose  Institute  of  Technology,  Cleve- 
lond,  Ohio,  specified  Silicone -gloss 
tope  and  Dow  Corning  Silicone  varnish 
to  insulate  the  inner  "bucking”  coil. 
This  coil  of  Silicone-gloss  insulated 
copper  tubing  operates  at  3250  volts 
ond  dissipates  heat  in  the  order  of 
2500  watts.  Silicone  Insulation  was 
used  here  ond  in  many  other  ports  of 
the  betatron  because  of  its  exceptional 
heat  stability,  moisture  proofness  and 
ore  resistance. 

In  the  Case  betatron  as  in  thousands 
of  industrial  motors,  transformers  and 
solenoids.  Silicone  (Class  M)  Electrical 
Insulation,  mode  possible  by  the  devel¬ 
opment  of  Dow  Corning  Electrical  In¬ 
sulating  Varnishes  and  Resins,  gives 
longer  life  and  greater  reliability 
under  severe  operating  conditions. 
Applications  range  from  miniature 
plug  jacks  for  portable  telephone  com¬ 
munications  systems  through  light 
weight,  totally  enclosed  industrial  mo¬ 
tors  ond  portable  welding  transformer 
coils  to  this  3'/i-ton  betatron. 

If  you  hove  an  electrical  insulating 
problem,  call  our  nearest  branch  office 
or  write  for  our  new  booklet  Q-f2 
on  Dow  Corning  Silicone  Electrical 
Insulation. 

DOW  CORNING  CORPORATION 
MIDLAND,  MICHIGAN 
Ationto  •  Chicogo  •  Cl6v«lgnd  •  DoMoi 
lot  Angtiet  •  N^w  York 
In  Conodo:  Fiborglot  Conodo,  Ltd..  Toronto 
In  Englond  Albright  ond  Wilton,  ltd.,  London 


Circuit  Breakers.  Koller-Smith  l)i- 
vi.sion.  Realty  and  Indu.strial  Corp., 
Bethlehem,  Pa.  Catalog  2550  cov¬ 
ers  the  RS-15,  and  RS-25  air  cir¬ 
cuit  breakers  which  were  devel¬ 
oped  to  protect  feeder  circuits  and 
for  main  breakers  on  low-voltage 
systems.  The  catalog  discusses 
the  Arc-Mill  arc  quencher  and  the 
dual  magnetic  overload  and  illus¬ 
trates  a  cross  section  of  the 
breaker. 


ThoM  Choppor*  convoft  low  lovot 
DC  into  pwltoting  DC  or  AC  to  thot 
torvo-mochonitm  orror  voMogot 
or»d  tho  ovtpot  of  thormocovpiot 
and  ttroin  gougot,  moy  b#  ompliflod 
by  moons  of  on  AC  rotbor  thon  o 
DC  ompliflor 

THoy  or#  hormoticolly  soolod, 
procision  vibrotors  having  spociol 
footuros  which  contribwto  to  long 
lifo  ond  low  noiso  lovol. 


Control  Devices.  General  Radio 
Co.,  275  Massachusetts  Ave.,  Cam¬ 
bridge  39,  Mass.,  has  issued  a 
four-page  folder  describing  and 
illustrating  a  line  of  Variacs,  the 
continuously  adjustable  trans¬ 
formers  for  all  types  of  voltage, 
power,  speed  and  heat  control. 
Chief  features  and  specifications 
for  each  type  are  given. 


WRITE  FOR  THESE 
CATAIOGS 
Catalog  246A 

60  cycles,  AC 
Cotolog  232B 

AC 


Insulators.  Thor  Ceramics,  Inc.. 
225  Belleville  Ave.,  Bloomfield, 
X  .1  .A  recent  mailing  piece  eon- 
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KINS  STki 

tOSTON  27,  AAA 

.’l4. 


BODY  SIZE;  1"  Ig  by  3  16"  H. 


ffW  For 

Advanced 
RELAYS 

specify 
ADVANCE 


trommi^iton  iio©,  tmpwlie.  permetKoliy 
sealed,  ond  ceromic  MHuloted  relays 
Wide  vonations  of  these  types  for 
spe<ioi  applications  and  ipectol  reloys 
•node  to  specifications. 

ADVANCE'S  engineering  ability 


■n  engineering  problems  ond  supply 
tpeciol  relays  for  the  most  eiacting 


wmi 


AOVANCi  illCTRIC  «  RilAY  CO. 


STEATITE 
^  CERAMIC 


TWIN  Power  Supply 

Electronically 
Regulated  for 
Precise 

Measurements 

Two  independent  sources  of 
continuously  variable  DC. 
are  combined  in  this  one 
convenient  unit.  Its  double 

utility  makes  it  a  most  use-  _ 

ful  instrument  for  laboratory  and  test  station  work  •  Output  voltage  variation 
Three  power  ranges  are  instantly  selected  with  a  rotory  than  I  %  wrtfi 

switch  change  from  0  to  full 

175-350  V.  at  0-60  Ma.,  terminated  and  load 

controlled  independently,  may  be  used 

to  supply  2  separate  requirements  •  Output  voltage  variation 

0-175  V.  at  0  60  Ma  for  single  supply  lej,  than  I  V.  with 

175-350  V.  at  0  120  Mo  for  single  supply  ,05  ^  ,jj 

In  addition,  a  convenient  6.3  V.A.C.  filament  source  is  A.C,  Line  Voltage. 
provided.  The  normoHy  floating  system  is  property 

terminated  for  externol  grounding  when  desired.  Ade  *  Output  ripple  and  noi$e 
quately  protected  agoinst  overloads.  less  than  .010. 

Twin  Power  Supply  Model  210 

-  Complete  $130  00 

Dimensions;  16"  x  8"  x  8"  Shipping  Wt.  35  lbs 

Inquiries  Invited  on  our  line  of 
Regulated  Power  Supplies 

FURST  ELECTRONICS 

10  S.  Jefferson  St.,  Chicago  6,  III. 


-more  compact,  higher  accuracy! 


TYPES  WL  Vg  ond  WLA  % 


TYPES  WL  and  WLA 


'/j  WAH 
INDUCTIVE 


MAX.  RES:  01  to  7  SCO  ohm  133)  Alio,) 
01  lo  4  000  ohm  |N.<h.omf) 

01  ♦©  1.?50chm  iMottgoAtnJ 

BODY  SIZE:  V,"  Ig  by  3  16"  d.om 


1  WAH 
INDUCTIVE 


I  15  000  ohm  133)  Alio, I 
I  0  000  ohm  (Ntchromrj 
5.S00  ohm  (MangcAint 


TOLERANCE:  standard 


Design  engineers  and  manufaaurers  in  the 
radio,  electrical  and  electronic  6elds  are 
Bodijg  to  LAVITE  the  precise  qualities 
calk'd  for  in  their  speci6caiions  .  .  .  high 
compressive  and  dielcaric  strength,  low 
moistttre  absorption  and  resistance  to  roc, 
fumes,  acids,  and  high  heat.  The  exceed¬ 
ingly  low  losS'faaor  of  LAVITE  plus  its 
excellent  workability  makes  it  ideal  for  all 
high  frequency  applications. 

Cempiett  details  on  request 


D.  M.  STEWARD  MFG.  COMPANY 

Moim  Offfce  A  WorLi:  CHoffonoogo,  Tenn 
Needhom,  Mots.  •  CHicoqo  •  lot  Angeie 
New  York  •  PhilodelpKio 


TOLERANCE:  .TAP4r>AR0  1t 


Economical  in  Cost 

IN-RES-CO  WL  series  resistors 
were  designed  to  meet  increasing 
i  demands  for  a  compact  resistor 
\  of  high  accuracy  priced  for  gen- 
\  eral  use.  They  meet  the  most 
\  critical  requirements — close-  tol- 
\  erance,  ability  to  withstand  over- 
\  load,  long  life.  Write  today  for 
catalog  describing  the  full  line  of 
mj  quality  IN-RES-CO  resistors. 


INSTRUMENT  RESISTORS  CO.,  1056  COMMERCE  AVE.,  UNION,  N.  J. 
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CORPORATION  OF  AMERICA 

INSULINI  lUILDING  •  34-03  3Stti  AVfNUI  •  LONG  ISLAND  CITY,  N  Y 
West  C*««t  and  WaraHawM:  133S  Sawth  Rawar  Siraaf,  la«  Angalas,  Calif. 

QUALITY  PRODUCTS  SINCE  1931 


(continued) 


NEW  PRODUCTS 


tains  descriptive  information  and 
illustrations  of  a  wide  variety  of 
steatite  insulators.  Applications 
for  each  of  the  different  insulating 
parts  are  included. 


1  SECOND 


Relay  Catalog.  Ward  l.eonard 
Klectric  Co.,  Mount  Vernon.  N.  Y. 
Catalojr  1»-2(IA  illustiiites  and  de¬ 
scribes  a  line  of  relays,  jfives  con¬ 
tact  ratings,  coil  specifications, 
sizes,  current  list  prices  and  other 
helpful  data  on  a-c  and  d-c  units. 
Different  types  included  are  the 
sensitive,  midget  metal  base, 
heavy-duty  midjfet.  midget  mag¬ 
netic,  heavy-duty  power,  thermal 
time  delay  and  motor-driven  time 
delay  relays. 


4MERICAI 

HIGH  SPEED  CHROlMOSCOPi 


Simple,  Accurate  and  Reliable,  the  Chronoscope  indicates  signlRb^ 
cant  time  intervals  directly  in  milliseconds.  Operation  is  complete-* 
ly  automatic  and  the  time  indicator  does  not  drift.  A  few  of  the 
varied  applications  include  — relay,  contactor  and  fuse  testing,  shut¬ 
ter  speed  and  flash  lamp  timing,  automatic  system  development 
and  human  reaction  studies.  PRICE:  $375.  Write  for  Bulletin  ICOA. 

When  time  is  your  problem  —  Consult  us. 


Tele  SiKnal  (Jenerator.  Television 
Projects.  Inc.,  Coral  Way. 

•Miami  :i~>,  Florida,  has  issued  a  4- 
pa^te  folder  on  the  .Monoscope 
type  21.'l  television  si);nal  jrener- 
ator.  (Jeneral  characteristics  and 
the  circuit  units  included  are 
described. 


AHCRirAN  CHROIVOSCOPi  TORPORAlrni 

314  WiST  FIRST  STREET  MOUNT  VERNON,  N»  ! 


Power  Triode.  .Machlett  Labora¬ 
tories  Inc.,  Springdale,  Conn.  A 
recent  bulletin  jrives  the  charac¬ 
teristics  and  advantaKes  as  well 
as  electrical  characteristics  and 
ratinjrs  of  the  .ML-.)f)(!7  electron 
power  triode  which  was  designed 
for  industrial  api)lications,  such  as 
induction  and  dielectric  heating, 
and  for  broadcast  services. 


insuline  had' it! 

PJ-055B  ...  The  PLUG 
MANUFACTURED  TO 
MEET  THE  LATEST  JAN 
\\  SPECIFICATION  P-642 


Transformers.  Triad  Transformer 
.Mf>r.  Co..  22.o4  Sepulveda  P.lvd., 
lais  .•Xnjreles  (>4.  Calif.,  has  re¬ 
leased  a  l(i-pa^'e  catalojr  illustrat- 
in>r.  de.scribiiiK  and  pricing'  an 
entire  line  of  tninsforniers  for  orijr- 
inal  e(iuipment.  radio  and  tele¬ 
vision.  replacement,  and  amateur 
applications.  Featured  in  the 
publication  are  the  hermetically- 
sealed  series  of  transformers.  Ask 
for  catalog  TR-49. 


INSULINE  Plug  PJ-055B  is  the  new 
precision-made  plug  manufactured 
to  meet  these  precise  requirements. 
It's  designed  for  long  life  and  effi¬ 
cient  service  under  any  climatic  and 
operating  conditions. 


Actual  Eiie  Ehowin-j 

High  compression-molded  Resinox  insulation  gives  the  PJ-055B  extremely 
high  dielectric  and  tensile  strengths.  The  molded  Resinox  shell  combines 
extreme  durability  with  high  dielectric,  low  moisture  absorption 
characteristics. 

A  complete  catalog  of  INSULINE  products  is  available  upon  request 


Densitometer.  Photovolt  Corp.,  9.") 
Madi.son  .\ve..  New  York  IG,  N.  Y. 
P.ulletin  270  deals  with  the  Model 
.■)U0-K  radiation-detection  den.si- 
lometer,  a  photoelectric  instru¬ 
ment  for  measuring  density  of 
'■--ray  film  employed  in  iiersonnel 
monitoring  for  iirotection  against 
radiation  in  nuclear,  radioactive 
isotope,  and  x-ray  work.  Operation 
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Beach-ftuss  Typ«  RP 
Single  Stoge  Vocuum 
Pump.  Copocify— 17 
to  84S  c  t  m 


t:  4i 


BEACH-RUSS  COMPANY 


lliere’» 

&,«»  »«»•* 
prob^ 
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For  the  HIGHEST  QUALITY 

in  TONAL  REPRODUCTION 


The  Connoisseur  of  Music  Listening  wants  to  recognize  delicate 
shadings  of  Symphonic  sound  —  and  anything  hut  the  real  thing 
is  a  source  of  annoyance  —  that  is  until  the 

BROOK  AllTriode  High  Quality  Audio  AMPLIFIER 

comes  into  his  critical  life. 


—  MODEL  30H^ 

Weight— 5 '/j  Ountei  •  Watts— 
40  or  60  •  Tip  Dio. — Both  Vi”  and  Tips 
furnished  with  Eoch  Iron  •  Price—  $^00 

So  light  itB  wright  It  hardly  noticeable.  Out 
performt  any  iron  of  equal  tixe.  Hatchet  de- 
tign  tnaket  it  more  comfortable  and  practical 
to  ute  than  a  pencil  iron  No  transformer  re¬ 
quired.  Write  for  complete  catalog 


siHO 

C' . '• 

(or 


\\  The  Shape  and 
Size  YOU  need* 


PARAMOUNT 

paper  tubes 


All  Slzai  In 

Square  and  Rectangular  Tubes 

Leading  manufacturers  rely  on  the  quality 
and  exactness  of  PARAMOUNT  paper 
rubes  for  coil  forms  and  ocher  uses.  Here 
you  have  the  advantage  of  long,  specialized 
experience  in  producing  the  exact  shapes 
and  sizes  for  a  great  many  applications. 
Hi-Dielectric,  Hi-Strength.  Kraft,  Fish 
Paper,  Red  Rope,  or  any  combination. 
Wound  on  automatic  machines.  Toler¬ 
ances  plus  or  minus  .002*.  Made  to  your 
speciBcations  or  engineered  for  YOU. 


:  I  /  PA 

*  HEXACON  ELECTRIC  CO.||  I 

J  130  WEST  CLAT  AVE.,  ROSELIE  PARR,  N.  ^ 


m 


PARAMOUNT  PAPER  TUBE  CORP.  \ 

616  LAFAYETTE  ST.,  FORT  WAYNE  2,  IND.  j 

Manufacturers  of  Paper  Tubing  for  the  Electrical  Industry 


For  vacuum  exhausting  ond  processing  at  lo« 
pressures  in  electronic  or  electricol  operations, 
these  pumps  offer  the  odvontoges  of  positive 
rotary,  outomoticolly  lubricated,  noiseless  op- 
erotion.  They  ore  "tops"  for  producing  high 
vacuum  or  for  backing  diffusion  pumps.  Test 
to  absolute  pressures  os  low  os  4  microns 

Catalog 


32  Church  3t.  New  Tork  7.  N.  T. 


§me. 


For  >ou  who  rrvcl  in  hnc  music  and  abhor  distortion- 
ov«r  radio,  television  phonograph- the  BROOK  all 
(node  bijh  (jud/iiv  AUDIO  AMl’LlFItR  has  been  de¬ 
veloped,  after  years  of  intensive  engineering  research 
Now  you  can  have  "live  "  music  in  your  ovun  home 
dean  clear  bright  music  through  any  good 

speaker  The  use  ot  modes  in  all  stages-together  with 
Brook  designed  transformers-means  amplification  at  its 
level  best  For  REALISM  in  critical  music  reproduction, 
hear  this  finest  of  amplifters  at  your  Brook  Dealer's 
NOW’  - 


FOR  BEST  RESULTS  —  BROO  K  GIVES 

•  Extremely  High  Volume  Mi  iihoui  Any  Loss  of  Quality 

•  Brilliant,  Clear  Tone  Mgl-'  ^ 

•  Separate  Controls  -  Stepped  for  Basv  and  Treble  I 

•  Minimum  Distortion  H 

•  Reduces  Listening  Faiigiic  ■  ^ 

•  Extremely  Lovv  Volume  Mi'ithoui  Any  Loss  of  Quality  W  Model  loCt-  ?u  ii'iil 

K’nft’  /or  Jt’c/’Miciil  Bullcfin  iinJ  DcfriiliJ  Diiforfion  .-/ndlvsis 


vdfrs  Jaent 

BROOK  ELECTRONICS.Inc. 

Dept.  BL-9,  34  De  Hart  Place,  Elizabeth,  N.J. 


NEW  PRODUCTS 


(continued) 


NOTHELFER 

Custom.  Built 

TRANSFORMERS 


and  applications  are  described  and 
a  price  list  is  included. 


HiKh-dain  Amplifier.  Electro-Me¬ 
chanical  Research,  Inc.,  RidKcfield, 
Conn.  A  sinple-sheet  bulletin  in¬ 
cludes  a  description  and  operating 
characteristics  of  the  .Model  33 
hijrh-Kain  narrow-bainl  amplifier 
desijrned  for  operation  at  or  near  a 
fre(iuency  of  1(»  cycles.  Prices  are 
also  listed. 


Peak-VcdtaKc  Rectifiers.  Rawson 
F^lectrical  Instrument  Co.,  Inc.,  105 
Potter  St.,  Cambridp'e  42,  Mass. 
A  sin^de-sheet  bulletin  covers  the 
types  51SP5  and  5181M.5  peak-volt¬ 
age  rectifiers  that  measure  peak 
voltages  with  low  current  drains. 
Of  the  units  described,  the  former 
is  used  for  5  kv  maximum  voltage, 
and  the  latter  for  1.5  kv.  Prices 
are  included. 


Performance 


Over  25  yeors'  experience  in  the 
manufacture  of  specials  at  cost  that 
compares  favorably  with  standard  types. 
Built  in  quality,  proved  by  years  of 
actual  use. 

From  lOVA  to  300  KVA  Dry-Type 
only.  Both  Open  and  Encased.  1,  2, 
and  3  Phase.  15  to  400  Cycles. 


NOTHELFER 

WINDING  LABORATORIES 


Selenium  Rectifiers.  Westinp- 
house  Electric  Corp.,  P.  O.  Rox 
8t)8,  Pittsburtrh  30,  Pa.  Booklet 
DB-llt-02.5  includes  etliciency 
curves  for  a  line  of  standard 
I  type  .Ml  and  hitrh-voltape  (type 
II)  selenium  rectifiers  for  power 
supplies  and  electronic  circuits. 
Life  characteristics  for  various 
overload  conditions  or  hijrh  am¬ 
bient  temperatures  are  plotted 
Kraphically.  The  booklet  con¬ 
cludes  with  a  tabular  presentation 
of  schematic  diatrrams,  formulas 
for  calculatintr  rectifier  perform¬ 
ance,  and  cell  ratings  for  a  wide 
raiiKe  of  applications. 


9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


A*  To  15,000  ohms  per  wind¬ 
ing  inch,  and 

^  2'2  wotts  (free  air);  5 
wotts  (mounted  on  metol 
surface) 

^  Intermediate  taps  within 
reason 

A'  Dissipate  more  power; 
run  cooler 

if  Standard,  inverted  or 
vertical  mountings 


Relay.s.  Ward  Leonard  Electric 
Co.,  Mount  Vernon,  N.  Y.  A  new 
12-pa)tc  relay  catalojr  No.  l)-20.4 
fully  illustrates  and  describes 
seven  standard  types  of  magnetic 
relays  for  industrial  and  general 
purpose  control  applications.  Com¬ 
plete  technical  data  on  relay 
ratings,  dimensions,  coil  speci¬ 
fications  and  applications  are 
included. 


PLASTIC-MOLDED  METAL-CLAD  STRIP  RESISTORS 


Clorotlal  Series  MMR  strip  resistors 
positively  run  cooler  than  any  other 
similor  types,  size  for  size.  Or  put¬ 
ting  if  another  way,  they  dissipate 
more  power  for  some  temperature 
rise.  And  that's  important  in  most 
radio  and  other  chassis. 


Resistance  element  thoroughly  sealed 
in  molded  plastic  casing  which  is 
then  encased  in  protective  metal 
housing.  Better  electrically  and 
mechanically.  And  we 
can  prove  it  to  your 
satisfaction!  /y  — 


Engineering  Bulletin  No.  109 
on  request.  Let  us  quote. 


Microwave  Test  F^quipment.  Poly¬ 
technic  Research  and  Development 
Co.,  Inc.,  202  Tillary  St..  Brooklyn 
1,  N.  Y.,  announces  the  publication 
of  its  new  cataloj?  describing 
microwave  test  equipment  cover¬ 
ing  the  frequency  spectrum  up  to 
40.000  me.  Typical  of  the  new 


CIMIOSIH 


CUROSIATMfC  CO  INC  •  DOVtR  N6W  HAMPSHIRE  •  (n  Canada:  Canadian  marconi  CO  ,  IID 
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FORMVAR  -  FORMEX  -  ENAMEL 

INSULATION 
STRIPPED  CLEAN  , 
IN  SECONDS/ 


1.  Dip  wire  in  X-VAR  tor  3  seconds,  then  withdraw. 

2.  Expose  to  air  and  watch  coating  disintegrate. 

3.  Wipe  wire  clean.  Whole  operation  takes  a  matter  of  seconds. 


X-VAR  is  non-corrosive  and  does  not  creep.  Now  in  use  by  lending 
monutocturers  of  electrical  products.  Write  tor  FRIC  SAMPLE  tor  testing. 


Advertising 


FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  FRELINGHUYSEN  AVE.  NEWARK,  5,  N.  J 


Till'  .nlvortisinR  is  ii  lith  souric 
ot  vaUuiliU'  intiii  matioii.  In  this 
mauazini'  it  otliTs  v<iu  alias  anil 
priidiuts  that  may  wall  apply 
aclvant.mi'iiusly  to  your  husini-ss 

Every  issue  is  a  lataloi;  of 
goods,  niati'i'ials,  and  services  — 
ijuickly  available  to  you  just  for 
the  re-klinu. 

Leaders  in  husincss  and  indus¬ 
try  turn  to  till'  advertising  liecause 
they've  discovered  it  helps  them 
run  their  businesses  more 
profitably. 

When  you  read  all  the  ads  in 
this  magazine,  the  chances  are 
goial  that  you’ll  git  a  lead  that 
will  materially  help  you  do  a 
better  job.  Eor  example,  you  may- 
find  a  siK'cific  piece  of  equipment 
that  will  Ije  a  profitable  time- 
saver.  Or  a  tool  that  will  increa.se 
worker  efficiency.  That’s  why  it 
pays  to  read  the  advertising.  It's 
gocxl  business. 


STAWJVRDIZED 
METAL  EQUIPMENT 


404PT4BLE  FOR  EVERr  REQUIREMENT 

P  ar-Metol  Equipment  offers  many  features,  including  ftme- 
lionat  streamlined  design,  rugged  construction,  beautiful 
finish  .  .  ,  plus  ADAPTABILITY.  Eliminate  need  for  spneiat 
made-to-order  units  on  many  jobs. 


Engineers  and  manufacturers  will 
effect  economies  with  Par-Metal 
Products,  which  are  available  for 
every  type  of  job  from  a  small 
receiver  to  a  deluxe  broadcast 
transmitter, 

ProliMsional  techniques  and  years 
of  specialitation  are  reflected  in 
the  high  quality  of  Par-Metal.  .  . 


CABINETS  •  CHASSIS 
PANELSvRACKS 
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NEW  PRODUCTS 


(continued) 


products  described  is  a  complete 
line  of  hermetically  sealed,  direct- 
readiiijr,  precision  fre(juency  meters. 

Hermeticall> -Sealed  Relays.  Leach  | 
Relay  Co.,  51115  Avalon  Boulevard, 
Los  Antfeles  3,  Calif.,  offers  a  de¬ 
scriptive  brochure  on  a  series  of 
small,  compact,  pluK-in,  solder 
terminal  and  AN-connectin>r  type 
hermetically-sealed  relays.  It  cov¬ 
ers  specifications,  characteristics, 
applications  and  desijrn  factors. 

Cathode-Kay  OscilioKraphs.  .Allen 
B.  Du  .Mont  Laboratories.  Inc., 
lObO  .Main  Avenue,  Clifton,  X.  .1. 
Types  3().l  and  3(t4-H  cathode-ray 
oscilloKraphs  are  treated  in  a 
recent  12-paKe  folder.  Included 
in  the  description  are  the  c-r  tube 
circuits  and  power  supplies,  sweej) 
circuits,  physical  layout,  amplifier 
circuits  and  specifications. 

Bower  Supply  and  Sii^nal  (lener- 
ator.  Polytechnic  Research  &  De¬ 
velopment  Co.,  Inc.,  2<»2  Tillary 
St.,  Brooklyn  1.  N.  Y.  .A  sinyrle- 
sheet  bulletin  devotes  one  pa^e 
to  the  type  8(11  universal  klystron 
power  supply  developed  for  re¬ 
search  and  production  eiiKineers 
in  the  operation  of  hiyh-voltaKe 
klystrons  in  the  microwave  spec¬ 
trum.  The  bulletin  also  describes 
the  T.S-()(I2  C  broadband  micro- 
wave  sijriial  venerator  which  cov¬ 
ers  the  ■L2(H(  to  l(i.3(i(l-mc  ranve. 

Plastic  Weldinv-  Klectronic  Proc¬ 
esses  Corp.,  2f)(l  North  F'irst  St., 
San  Jose  18,  Calif.  .A  recent  four- 
pave  folder  describes  and  illus¬ 
trates  a  line  of  Klectrotherm  hivh- 
freipiency  venerators  and  presses 
desivned  for  the  bondinv  of  ther¬ 
moplastic  films  from  0.((()2  inch  to 
b.((()2  inch  in  thickness  in  two 
seconds  or  less.  With  the  eipiip- 
nient  described  it  is  also  possible 
under  certain  circumstances  to  weld 
plastics  to  paper  or  cloth. 

Travelinv  Wave  .Amplifier.  Varian 
.Associates,  99  Washinvfon  St.,  San 
Carlos.  Calif.  An  eivht-pave 
folder  on  the  Model  3001  travelinv 
wave  amplifier  vives  specifications, 
theory  of  operation,  and  adjust¬ 
ments  for  proper  d-c  and  r-f  oper¬ 
ation.  .Auxiliary  equipment  is 
also  illustrated  and  described. 


2  KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Never  before  o  value  like  this  new 
2-KW  bench  model  "Bomborder"  or 
high  frequency  induction  heater  ...  for 
saving  time  and  money  in  surface  hard- 
ening,  braxing,  soldering,  onnealing  and 
many  other  heat  treating  operations 

Simple  .  .  .  Eosy  to  Operate 
Economical  Standardization  of 
Unit  Makes  This  New  Low  Price 
Possible 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650 
Immediate  delivery  from  stock 

Scientific  Electric  Electronic  Heaters 
are  made  in  the  following  range  of 
Power  1  2  J’x  5  7'2  10  12'..  15  18  25 
40  60  80  100  250KW 


Division  of 

“S”  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 
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RADIO  RRODuCTJ 


Designed  for 

YOUR  APPLICATION 

PANADAPTOR 


Do  your  y 

'miniatures"  ^ 
die  ^ 

prematurely  j 
of  the  heat  ^ 
in  their  metal  ^ 
overcoats?  wA 


^  ^  V  W  ^  Whether  your  application  ot  spec- 

*  m.  '  trum  analysis  requires  high  resolution 

of  signols  closely  adjacent  in  fre¬ 
quency  or  extra  broad  spectrum  scanning,  there  is  a  standard  model  Pon> 
adaptor  to  simplify  ond  speed  up  your  job.  Standardized  input  frequencies 
enable  operation  with  most  receivers. 


Switch  to  air  conditioned 


TOP  HAT  RETAINERS 

>X//. 


for  normal 


expectancy, 


Investigate  these 

APPLICATIONS  OF  PANADAPTOR 


$«nd  for 

literature  covering 
complete  line 
of  Top  Hot 
Retainers. 


WRITl  NOW  lor  recommendations, 
detailed  specifications,  prices  and  de¬ 
livery  time. 


Frequency  Monitoring 

Oscillator  performance 
analysis 

FM  and  AM  studies 


Times  Facsimile  Corp. 

A  Swbsidiory  of  The  New  York  Times  Company 
229  West  43rd  St.,  New  York  18,  N.  Y. 


The  perfect  coil — the  coil  you 
need  expertly  made  t«)  your 
exact  specifications  and  atten¬ 
tively  tested  and  inspected  to 
insure  coil  dependahility  is  the 
Dano  coil. 

I. cl  our  Liigiiieeriug  Del/arlment 
analyze  your  samples  uilhout 
obligalion. 

Transformers  Made  to  Order 


Little  thought-of  facts  about  capacitors 

The  short  tisno  breakdown  Toltaqo  of  a  woU-modo  D.C. 
capacitor  is  not  loss  than  S  to  8  times  the  actual  working 
eoltoqe  at  20*— > 

E  =  S  X  e  min 

E  =  Breakdown  eoltaqe 

e  =  Roted  d.c.  working  eoltage 

INDUSTRIAL  CAPACITORS  ore  unTorriagly  held  to  this 
formula. 


FEATURES 

1.  Ball  B^arinq  Mirrometfr  spindk  for  absohitf  control 
of  depth  ot  cutter  in  all  four  ratios. 

2.  Accuracy  ot  reproduction  m  tour  ratios  due  to  excel¬ 
lent  prnrision  machinmo  ot  pantopraph  arms. 

t.  Absolute  accuracy  in  three-dimensional  dupliratinp. 

4.  Many  attachments  available  to  increase  versatility, 
such  as  extension  arm.  rapid  self-centerinp  vise,  ex¬ 
tension  post  for  pantopraph  and  copy  rarrier.  hand 
enqravinu  spindle  and  many  mure. 

i.  Copy  and  work  riqht-side  up  and  in  view  ot  operator. 
Catalog  on  Request 


Dsaiqnod  lor  maximum  safoty  factor  and  tho  smallest 
possiblo  ▼olumo.  INDUSTRIAL  CAPACITORS  or#  tho  most 
widely  usod  capacitor  in  industrial  applications. 


WRITE  TODAY  FOR  DETAILED  CATALOG 


Salas  Officas  in 
All  Princlpof  Citias 
3243  N.  Californio  Av«. 
Chicogo  IB,  Illinois 


76E  Trowbridge  St. 


Cambridge  38,  Moss. 
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1  MODEL  SA-3  TYPES 

1  MODEL  SA  6  TYPES 

T-50 

T-100 

T.200 

T-1000 

T-1000 

T-8000 

T-1000 

T-10000 

T-20000 

Maximum  Scanning  Width 

50KC 

lOOKC 

200KC 

IMC 

IMC 

6MC 

IMC 

lOMC 

20MC 

Input  Center  Frequency 

4SSKC 

4S5KC 

456KC 

i.2SMC 

I0.2MC 

30MC 

5.2SMC 

30MC 

30MC 

Resolution  at  Maximum  Scan> 
ning  Width . 

2.5KC 

3.4KC 

4.4KC 

11KC 

1IKC 

2SKC 

11KC 

75KC 

91 KC 

Resolution  at  20'  r  of  Maximum 
Scanning  Width  .  .  . 

1.9KC 

2.7KC 

4KC 

9KC 

7.5KC 

22KC 

1  7.5KC 

66KC 

7SKC 

\ 


7t2  S.t.  Howthorrf  Blvd.  ^orHond  14.  Oregon  ■  tA%t  6P97  •  CatP*».  T^ktroni 


r-,  t .  »■'  "I 
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Low  loss  insulators  for  all  frequencies 
in  standard  stock  shapes  or  special  designs 

General  Ceramics  low  loss  insulators  function  efficiently  in  all  frequency 
ranges  and  arc  capable  of  withstanding  most  all  conditions  of  shock  or 
vibration.  Specification  of  standard  shapes  offers  an  opportunity  to  effect 
production  economies.  For  unusual  designs  or  mechanical  specifications 
consult  General  Ceramics  engiiuers.  Estimates  without  obligation. 


CERAMICS  and  SHATIH  CORP. 


CfNERAl  OFFICES  and  PLANT:  21  CROW  S  Mill  ROAD.  KEASBEV,  N.  J. 


MAKEIS  Of  STElTITt,  TITANITES,  ZIICOM  POICElAin,  ALUMINA,  LIGHT  DUTY 

lEFIACTOIIES,  CHEMICAL  STOHEWAIE.  IMfEAVIOUS  GIArHITE,  FEtllTES,  COAXIAL  CAILE 


NAB  Kii^iiu‘<‘riii^  Haiiilltook 

Tub  F’OiTiTH  edition  of  the  enjri- 
iieerinR  handliook  of  the  National 
Association  of  Hroadcastcr.s  wa.s 
recently  mailed  to  all  NAH  meniher 
stations.  The  TOO-iiape  loo.seleaf 
handbook  contains  FCC  rules  and 
regulations,  standards  of  good  en¬ 
gineering  practice,  design  data,  and 
information  on  a-m  radio,  tele¬ 
vision,  f-m,  audio  engineering  and 
special  articles. 


SiirpliiK  KqiiipnuMil  IVIuiiiial 

SlMPl.IKlKD  manual  to  guide  users 
of  the  more  common  types  of  elec¬ 
tronic  equiiimeiit  purchased  from 
Government  surplus  stocks  has  l)een 
issued  by  the  Oiliee  of  Technical 
Services  of  the  U.  S.  Department 
of  Commerce.  The  new  pulilication, 
“Schematic  Manual  for  Surplus 


NEWS  OF  THE  INDUSTRY 
(continued  from  poqe  HO) 

85,  astatine;  and  element  87,  fran¬ 
cium. 

Of  the  six  older  elements,  the 
name  of  element  74,  formerly 
known  in  the  U.  S.  and  England  as 
tungsten,  will  now  be  known  ofli- 
cially  as  wolfram.  Element  number 
41,  known  in  America  as  colum- 
bium,  is  now  oHu  ially  recognized  as 
niobium.  Other  names  adopted  for 
older  elements  are:  beryllium, 
rather  than  glucinium,  for  element 
number  4;  hafnium  for  element  72; 
lutetium  rather  than  lutecium  for 
number  71;  and  protactinium, 
rather  than  proto-actinium  for  ele¬ 
ment  81. 


New  KesA'iireli  Division 


IlAYTHKON  Manufacturing  Co.,  Wal¬ 
tham,  Mass.,  has  established  a  re¬ 
search  division  under  ("arlo  L. 
('alosi  as  director  of  research. 
.Menilier.s  of  the  new  division’s  staff 
in  charge  of  its  various  sections 
are : 

S.  Rich — Servo-Sonic  Depart¬ 
ment;  r.  B.  Carwile — Utrasonic 
Section;  W.  Roth  -Servomechanism 
Section;  C.  (1.  Smith — Gas  Tube 
Section;  W.  M.  Gottschalk  and  H.  G. 
Rudenberg  .Microwave  and  Tube 
Section;  and  R.  M.  Cudmore  .Serv- 
Lce.s  Section. 
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DIRECT  COUPLED  ^^4  oIIm 

AMPLIFIER  bHI 

Band  Past  DC  -  2  me  -  « 

A 

Gain  .5  to  5000  Continuously  Variable  ^ 

The  TEKTRONIX  Type  112  Direct-Coupled  Ampli-  ^  ^ 

fier  is  presented  as  a  hrghi/ desirable  auxiliary  in-  ^  ^ 

strument  primarily  intended  for  use  with  the  TEK-  - 
TRONIX  Type  511-A,  51TAD,  512,  or  other  cathode  »» 

ray  oscilloscopes.  It  consists  of  the  vertical  ampli- 

fier  of  the  Type  512  Oscilloscope  complete  with  self-  p,i,, 

contained,  fully-regulated  power  supply  and  I  he.  r.o.b  fortiond.  Ot« 

square  wave  voltage  calibrator.  , 

ABRIDGED  SPECIFICATIONS 

BAND  PASS’  •  ■OC-2mc  gain  ISO  or  less,  DC  -  Imc.  gain  ISO  to  5000/ 
VOLTAGE  CALIBRATOR  •  •  •  1  Kc.  Square  wave  in  nine  ranges,  ,SV.  to  50V. 
full  scale.  Accuracy  -  S%'/  INPUT  CIRCUIT  •  •  •  single  ended  or  push-pull, 
selected  by  front  panel  switch;  OUTPUT  VOLTAGE  •  •  ■  150V.  to  high  imp. 
(CRT),  internal  imp.  8000  ohms  plate  to  plate;  STABILITY  •  •  •  Insured  by  care¬ 
fully  balanced  circuitry  and  use  of  electronically  regulated  DC  supply  to  heat¬ 
ers  of  pre-amp.  stages. 


t.o.b.  Pertlond,  Oregon 


w. 


OetailMd  Specf#(catlons  on  r«9u«st. 


NEWS  OF  THE  INDUSTRY  (continued) 

Electronic  Eiiuipment”,  Volume  1, 
provides  prospective  purchasers 
with  the  basic  circuit  diaRrams, 
parts,  values  and  voltajres  of  the 
enuipment  listed.  The  more  com¬ 
plete  manuals  published  heretofore 
contained  much  detail  not  essential 
to  many  surplus  equipment  buyers, 
and  photostats  had  to  be  made  of 
out-of-print  volumes.  The  new 
manual  is  the  first  of  a  series  of 
similar  publications  to  be  issued  by 
OTS. 

The  followiiiK  items  are  included: 
ARC-4  transmitter-receiver;  .ARt'-5 
aircraft  radio  equipment;  ItC-lDl 
radio  transmitter;  BC-222  radio  re¬ 
ceiver  and  transmitter;  Br-222 
radio  transmitter;  BC-312  receiver; 
BC-314  radio  receiver;  B(’-(510 
radio  transmitter;  BC-614  speech 
amplifier;  SCR-177-B  radio  set. 
The.se  equipments  include  B('-342 
receiver;  BC-341  radio  receiver; 
I)Y-8  dynamotor;  MI)-7  modulator; 
l’E-49  power  unit ;  R-23  and  R-24 
navigation  receivers;  R-25,  R-26 
and  R-27  communication  receivers; 
R-28  vhf  receiver;  RT-19  transmit¬ 
ter  receiver;  SCR-18S-A.  SCR-19o, 
SCR-210.  .SCR-245  and  SCR-299 
radio  .sets;  T  18,  T  19.  T  20,  T  21 
and  T  22  transmitters;  and  T  23 
vhf  transmitters. 

Copies  of  the  44-page  publication, 
designated  as  I’B  98487,  are  avail¬ 
able  from  the  Office  of  Technical 
Services,  I'.  S.  Department  of  Com¬ 
merce,  Washington  25,  D.  ('.,  at  $1. 
Orders  should  be  accompanied  by 
check  or  money  order  payable  to  the 
Treasurer  of  the  United  States. 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINE! 


#  Here  ore  eosiiy-ossembled  screen  rooms, 
entirely  portable,  pre-erected  in  our  own 
plant  and  disassembled,  shipped  to  you 
ready  for  erection! 

#  Designed  exclusively  by  ACE.  these 
shielded  screen  rooms  are  ideal  for  Lobor- 
otories  and  production  lines  where  vorious 
tests  ore  performed,  such  as  Radio  inter¬ 
ference  measurement,  R.  F.  colibration 
Radio  inspection  tests,  medical  equipment 
measurements  of  minute  voltages,  shield¬ 
ing  enclosures  to  prevent  increase  of  areo 
bockground  interference,  etc 

These  Features  are  valuable: 

1.  lose  of  Erectiorv— 2  men  less  them  • 
hrs. 

2.  Add  or  remove  sections  to  vory  sixe. 

3.  "Cell  Type"  double  copper  mesh  sec¬ 
tions. 

4.  Provision  for  power  line  filters. 

5.  Wide  range  of  sites;  from  9'  x  5'  4" 
to  16'  X  16'. 

6.  Positive-locking  door  lotch. 

7.  No  soldering  necessory  between  sec¬ 
tions. 

t.  Cconomicol  cost. 

To^ay,  write 


BUSINESS  NEWS 


Installation  oi  these  inexpensive 
PAMARCO  tensions  lowers  wind¬ 
ing  costs  because  each  machine 
will  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production.  PAMARCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  screw 
setting  quickly  adjusts  lor  any  wire 
gauge.  No  tools  or  special  skill  are 
needed  lor  operation.  For 
complete  data  call  or  write. 


.5Ii.\nkap<)i.i.>;-H().nkywkli.  Rkgula- 
TOR  Co.  ffcviitly  purvha.sed  a  102,- 
000-s(i  ft  factory  building  at  1433 
Stin.sun  Blvd.,  Minneapoli.s.  Minn., 
to  provide  inerea.'red  facilities  for 
production  of  aeronautical  control 
devices. 


lltXlAN  1.AB()RAT0R11>1.  iNC.,  New 
York,  N.  Y.,  is  the  new  corporate 
name  of  Radio  Inventions,  Inc.,  a 
research  and  development  labor¬ 
atory  specializing  in  facsimile. 


.ntjftteenttrj  CT  rilachin 

3642  N.  Lawrence  St. 
PHILADELPHIA  40,  PA. 
Regent  9-1019 


OWKNs-li.i.iNOKs  (iLA.ss  Uo.,  Colum- 
bus.  Ohio,  recently  began  produc¬ 
tion  of  an  all-glass  rectangular  tele¬ 
vision  bulb  at  its  subsidiary  plant, 
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NEWS  OF  THE  INDUSTRY  (continued) 

the  American  Structural  Products 
Co.  The  new  bulb  receives  100  per¬ 
cent  of  the  transmitted  picture  and 
makes  possible  smaller  set  cabinets. 


A.  E.  Bennett  W.  B.  Bergen 


William  B.  Bkrc.kn,  director  of  the 
special  weapons  department  of  the 
Glenn  1..  Martin  Co.  Knirineeriiijr 
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Examininq  the  new  American  Struc¬ 
tural  Products  rectangular  television 
bulb  are  Harvard  B.  Vincent,  director 
ot  product  development  and  Kenneth 
M.  Henry,  vice-president  and  chief  engi¬ 
neer  of  the  compony 


Eastman  Kodak  Co..  Rochester, 
X.  Y.,  has  been  licensed  Ijy  Armour 
Research  Foundation  of  Illinois 
Institute  of  Technolosry  to  manu¬ 
facture  and  sell  motion  iiicture  film 
with  a  magnetic  sound  track. 


PERSONNEL 


Al  Frikd.man,  formerly  chief  engi¬ 
neer  with  J.F.l).  .Mffr.  Co.,  has  been 
appointed  chief  en^tineer  and  na¬ 
tional  field  .service  representative  of 
Radio  Merchandise  Sales.  Inc.,  New 
York  City,  manufacturers  of  tele¬ 
vision  antennas  and  accessories. 


A.  E.  Belnnett.  former  electronics 
consultant  with  the  Air  Force  and 
recent'y  chief  enyMiieer  at  Hoffman 
Radio  Corp.,  Los  .Anjreles,  Calif.,  is 
now  chief  engineer  and  jreneral 
manager  of  -Audiojrraph  Co.,  San 
Carlos.  Calif.,  manufacturer  of  pro¬ 
fessional  majrnetic  tape  recorders. 


TYPE  PC 
METAL  UNITS  IN  CANS 
From  .5  to  10  MFD 
From  100  to  400  VOLTS 


CAPACITORS 


SEND  FOR 
SAMPLES 
AND 

LITERATURE 


DUMONT 


TYPE  FP1 

(FLAT) 

0005  to  4.0  MFD 
lOOV  to  600V 


Mri  s  or 

CA>ACITO>S  rOR  IVIRT  tlOUIRIMINT 
}08  OYCKMAN  ST  ,  NEW  YORK,  N  Y 


American 

Beautu 


ELECTRIC  SOLDERING 
IRONS 

ore  sturdily  built  for  the 
hard  usage  of  industrial 
service.  Have  plug 
type  tips  and  are  con¬ 
structed  on  the  unit 
system  with  each 
vital  part,  such  as 
heating  element, 
easily  removable 
and  replace- 
In 

from  SO 
watts  to 


TEMPERATURE  \\1 
REGULATING  \\1 
STAND  ^ 

This  it  a  thermo- 
tialically  con- 
trolled  device  for  V 
the  regulation  of  B 
the  temperoture  1 

of  on  electric  soldering  } 
iron.  When  placed  on 
and  connected  to  this 
stand,  iron  may  be  main- 
toined  at  working  tem¬ 
perature  or  through  ad¬ 
justment  on  bottom  of 
stand  ot  low  or  worm 
temperatures. 


ror  rfwcr^pTfve  flfenevre  wr^e 


AMERICAN  ELEGRICAL 
HEATER  COMPANY 

DETROIT  2,  MICH.,  U.  S.  A. 


TYPE  RP2 

(ROUND) 

0005  to  5  MFD 
lOOV  to  600V 


TYPE  P 

METAUZED  PAPER  UNITS 


From  .25  to  10  MFD 
100  and  200  VOLTS 


DUMONT 


specialists  in  custom-buil 


ELECTRON  TUBE  MACrilM] 


remote  control  ore  re> 
quired,  you  con  depend 
upon  ut  to  produce  the 
Fleiible  Shofts  thot  will 
meet  the  exact  specitico* 
tions.  We  hove  yeors  of 
experience  in  monufoctur* 
ing  flexible  shotting  for 
oil  types  of  industry.  If 
we  do  not  hove  whot  you 
require  in  stock,  we  con 
moke  shofts  to  your  speci* 
ficotions.  Our  engineers 
will  be  glod  to  work  out 
your  problems  without 
obligotion. 


$240  FOB  Portlond 


f4ccufuic^ 

The  new  BECO  2S0'A  Universal  Impedance 
Bridge  combines  careful  electrical  design  and 
precision  assembly  to  provide  a  rugged,  port- 
oble  instrument  having  exceptional  accuracy. 

FEATURES 

f  milliohm  to  1  meghom 
•Wide  Range  1  mmfd  to  100  mfd. 

1  microhenry  to  100  henrys 
•  light  Weight,  20  lbs.  •  Compact,  9V4"xl0'/4"xl0'/4’' 


SwcceiiO'  Fo  flfown  Ingmmftt^g  Co 

44)S-97  S.L  HAWmOtNI  tOUifYARO 


SMALL  PARTS 

Filaments,  anodes,  supports,  springs,  etc. 
for  electrorUc  tubes.  Small  wire  and  Hot 
metal  formed  parts  to  your  prints  for  youi 
ossemblies.  Double  pointed  pins.  Wire 
straightened  and  cut  diameter  up  to  Vk.lach. 
Any  length  up  to  12  lest. 

LUXON  fishing  tackle  accessories. 

Inguiries  will  receive  prompt  attentloa. 

ART  WIRE  AND 
STAMPING  CO. 

227  High  8L  Neworh  2.  N  I. 


FlGHiblE  Shafts 


KAHLE  CUSTOM  BUILDS  mo- 


■ng  up 

Adoptots  lor  thsM  silts  is 

stontts  inttrehosgtobts. 


WRITE  FOR  MANUAL  D 


Wt  sptcioliis  is  cost-cuttisg, 
boostH^,  tebor-soYisg 

pittc  nionotocturs  of  cortodt  toy  ruSWL 

“tesderd,  siisietors  osd 

radio  tufcts,  syb-misiofor#  »ulMS.  ftsww^ 

cost  temps,  photoetlls,  x-roy  tubet,  gl«i 

pr^uett. 


invit0d 

Send  for  ou  new  catalog 


Moffth  BorogHy  N#w  Jertev 


NOTICE  TO  MANUFACTURERS 
AND  SUPPLIERS  OF 


ELECTRONIC  COMPONENT 
PARTS  AND 


ASSOCIATED  MATERIALS 


Attention  is  invited  to  the  quolifico* 
tion  opproval  stipulation  appearing  in 
most  Military  (JAN)  specifications  com¬ 
ing  under  the  purview  of  the  Armed 
Services  Electro  Stondards  Agency.  This 
in  substance  is  as  follows: — In  the  pro¬ 
curement  of  products  requiring  qualifi¬ 
cations,  the  right  is  reserved  to  reiect 
bids  on  products  that  have  not  been 
subiected  to  the  required  tests  and 
found  satisfoctory  for  inclusion  on  the 
Army-Navy-Air  Force  Qualified  Products 
List  The  attention  of  suppliers  is  called 
to  this  requirement,  and  manufacturers 
are  urged  to  communicate  with  the 
Armed  Services  Electro  Standards  Agency 
(ASESA),  Fort  Monmouth,  N  J.,  and 
arronge  to  have  the  products  thot  they 
propose  to  offer  to  the  Army,  the  Novy, 
or  the  Air  Force,  tested  for  qualifico- 
tion  in  order  that  they  may  be  eligible 
to  be  awarded  contracts  or  orders  for 
the  products  covered  by  these  specifica¬ 
tions.  Information  pertaining  to  quali- 
ficotion  of  products  covered  by  these 
specifications  and  a  complete  index  of 
the  specifications  may  be  obtained  from 
the  Armed  Services  Electro  Stondords 
Agency  (ASESA),  Fort  Monmouth,  N,  J. 
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and  MAMUFACTUKine  COMPANY 

154  WEST  14lh  ST.  •  NEW  YORK  11,  N.  Y. 


NEW,  IMPROVED  SIGNAL 

COAXIAL  RELAY 


NEWS  Of  THE  INDUSTRY  (conliBiicd) 

Division,  has  been  named  chief 
engineer  in  complete  charge  of  the 
company’s  engineering  activities. 


Sava  Jacobson,  formerly  with 
Garod,  Tele-Tone  and  Tele-King, 
has  been  appointed  chief  television 
engineer  of  Air  King  Products  Co., 
Inc.,  Brooklyn,  N.  Y. 


>  FOR 
HIGH  FREQUENCY 
SWITCHING 

Double  coil  electro-magnets 
provide  increased  power  for 
extra  high  contact  pressures, 
insuring  positive  contact  un¬ 
der  vibration  conditions. 
Actuating  rod  of  special 
molded  composition  floats  in 
ball  and  cup  end  bearings. 
Armature  provided  with  oilite 
bearings,  with  stainless  steel 
pin,  insuring  mechanical  life 
of  several  million  operations. 
Contact  arm  construction  pro¬ 
vides  wiping  action  in  both 
transmit  and  receive  posi¬ 
tions. 

lu/Ur/n  Cd  upon  r«qu«ff 


.Adolph  K.  Ro.senthal,  formerly 
associated  with  the  British  Scoph- 
ony  Corp.  and  inventor  of  the  Skia- 
tron  dark-trace  c-r  tube,  has  been 
named  director  of  iihysics  of  h'reed 
Radio  Corp.,  New  York  City,  manu¬ 
facturer  of  television  consoles. 


A.  E.  Rosenthal 


W.  W.  Davis 


Wii.i.iAM  \V.  Davis,  formerly  on  the 
staff  of  the  Naval  Ordnance  Lab¬ 
oratories,  was  recently  appointed  to 
the  Klectronics  Division  of  the  Na¬ 
tional  Bureau  of  Standards,  where 
he  will  engage  in  research  on  the 
high-speed  eU*ctrostatie  memory  of 
the  electronic  digital  computing 
machines. 


TUeE  CHECKER 
KIT  J 

■  / 


'S’car/Uie 

AUDIO  GEN 
KIT 


TELEVISION 

GENERATOR 

KIT 

•39*® 


John  T.  \VH.Nt:K,  former  engineer- 
in-charge  of  CBS  television  trans¬ 
mitter  development,  is  the  new  en¬ 
gineering  dirE'ctor  of  WBAL,  Balti¬ 
more,  Aid. 


“iFeaeMit  5' 

OSCILLOSCOPE  KIT 


BATTERY 
ELIMINATOR 
KIT . 


SIGNAL 
tracer  KIT 

*19*® 


C.  S.  Rhoads,  with  the  Bell  Tele¬ 
phone  System  since  1922,  has  been 
named  ti'chnical  director  of  the 
Navy  Special  Devices  Center,  Port 
Washington,  L.  I.,  N.  Y.  He  will  di- 
ri'ct  the  research  and  development 
Iirogram  of  the  Center,  with  super¬ 
vision  over  its  engineering,  installa¬ 
tion  and  maintenance  and  milit;iry 
requirements  divisions. 


ELECTRONIC 
SWITCH  KIT 

$34*0 


condenser! 

CHECKER  KIT 

*19*® 


NEW 

impedance 
BfiiDOE  SET 

V$69so 


VACUUM  TUBE 
VOLTMETER  KIT 


‘TifcarMtt 

R  F  signal 
GEN  KIT 


AIaurice;  Apstehn,  previously  chief 
engineer  for  the  .Allen  D.  Cardwell 
Mfg.  Cori).,  has  joined  the  staff  of 
the  National  Bureau  of  Standards 
where  his  duties  will  include  the 
investigation  of  new  principles  and 


HEATH  COMPANY 

BENTON  HARBOR,  14  ____ 
MICHIGAN  mmi 


NEW 

HANDITESTERj 

KIT  $13.50 
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riting 

RECORDERS 


—  with 
•xfr«in»ly  hl9h 
forqu*  mov«m«nt 
(200,000  dyn*  cms),  rug* 
gudly  built  and  producing 
cluor,  pormonont  rocordt. 


Sanhora  Direct  Writinc  Recorders  offer  these 
advant^ltes.  plus  perh)rmanie  characteristics 
(see  table  below)  that  make  them  outsiand’njtly 
useful  in  a  wide  variety  of  industrial  recording 
applications. 

W  henever  a  phenomenon  or  action  lends  it¬ 
self  to  transformation  to  an  electrical  quantity, 
and  whether  the  variation  is  steady  or  of  a  pulse 
type,  these  Recorders  (w  ith  asscKiated  amplitiers) 
can  be  used  for  immediate,  direct,  continuous 
registration. 

I  vpical  applications,  actual  and  potential,  in- 
cluiie:  temperature  changes,  ntomotive  noise 
and  vibration,  varied  output  of  strain  gages  and 
bridges,  lightning  and  earthquake  recording, 
pressure  variations,  audio  frequency  response, 
and  many  others. 

Recording  paper  (Sanborn  Permapaper)  is  heat 
sensitive  "  fhm$nating  ink  -  yet  clear  and  ptrma- 
nent.  Trace  is  rectilinear  no  curvature,  no  nega¬ 
tive  time  intervals  yet  with  totally  negligible 
tangent  error. 

Sanborn  Recorders  are  available  in  self-con¬ 
tained.  portable  recording  outfits,  complete  with 
cases  and  controls,  or  in  component  foim  for 
iotegrati«>n  with  existing  equipment.  Aaotiated 
amffliptn  art  also  availahlt. 

TABie  Of  constants 


NEWS  Of  THE  INDUSTRY  (continued) 

components  of  advanced  types  of 
electronic  ordnance  devices. 

Percy  L.  Spencer,  manaKer  of 
Kaytheon’s  power  tube  division,  re¬ 
cently  received  the  Navy’s  Uis- 
tiiiKuished  Public  Service  Award 
for  his  wartime  work  in  microwave 
matrnetron  development. 


Percy  L.  Spencer  receieinq  DistinquUhed 
Public  Service  Award  trom  Rear 
Admiral  Hewet  Thebaud.  U.  S.  N. 


.Alan  S.  Fitzgerald,  electrical  re- 
•search  engineer  of  San  Francisco. 
Calif.,  and  holder  of  8.5  patents 
tfranted  by  the  U.  S.  Patent  Office, 
was  recently  awarded  the  Louis  F.d- 
ward  Levy  .Medal  of  the  Franklin 
Institute  for  his  papers  on  the  de- 
sifrn  criti-riii  of  maL-netic  amplifiers. 


A.  S.  FiliGerald  O.  D.  Sledqe 


Oliver  I).  Sledge,  formerly  a  pro¬ 
fessor  of  electrical  eiiRineerinjr  at 
the  Geor>ria  School  of  Technolojry, 
has  been  appointed  to  the  statf  tif 
the  National  Bureau  of  Standards, 
j  where  he  will  do  research  in  the 
microwave  standards  section  of  the 
Bureau’s  Central  R.adio  Propjina- 
,  tion  Laboratories. 

I 

C.  M.  Heiden,  former  head  of  the 
radio  communicjition  section,  has 
been  appointed  section  engineer  of 
radio  communication  equipment  for 
the  transmitter  division  of  GE  at 
Syracuse. 


you  can  , 
do  it  better 


with  the 
revolutionaiy 

ALTEC 
21 B 
MINIAT 
MICROP 


actual 

SIZB 


It  achieves  uni  of  re¬ 

sponse  . . .  proyia  wreater 
tonal  fidelity . .  N 
tional...it  is  bK 
proof . . .  there^ 
build-up  . . . 
gain  before 
back  .  . .  tigf 
to  remarkkbil  qM-satility  of 
positioning  . .  .^tends  the 
fidelity  <t  soand  (g^nsmission. 
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TUNGSTEN 

WIRE 


FROM  .0004"  TO  .0001 5’ 
DIAMETER  AND  EVEN  SMALLER 


ACCURATE 

UNIFORM 

SMOOTH 


f  also 
bvailable 
in  Molybdenum 
and  other  metals 


MHITf  lOR  fUBTHED  Dlltllt  INO  US’  Of  r>00U(1S 


NEW  YORK 


44  GOLD  ST 


V()mwh;ini.<n 
tioii.-;.  At  it’ 
tent,  this  hoi 
the  liest  l)ii\ 
iiijr.  -  J.M. 


Bv  Beknarii 
('ll.,  /iir.,  .Vc 

Thkrk  has 
somethinjr 
able  televisi 
engineer,  it 
for  the  .stra 
iceman,  .shi 
hijrhiy  simp 
to  be  comi 
“Ba.sic  Tek 
has  manaprt 
field  of  teT 
unilerstandi 
which  shot! 
cian  who  i- 
what  really 
ture  tube. 

I’sintr  a 
has  become 
texts  in  tl 
reader-  thri 
of  the  sciei 
little  for  tl 


Amirkan  Tfifrisiow  t  Radio  Co. 

SAINT  PAUL  t  M»NNfSOIA-U  S  A 

s:  .. 


new  S.S.WHITl^  SOX 
HIM  VdlTAGE  RESISTOR 


(vAdimlSiw) 

4  watts  *  100  to  100,000  megohms 


bindtrr  made  h>  a  prmoN  which 
assures  adequate  mechanical 
strength  and  durability.  Tl^is 
material  is  non-hy^roscDpic  and, 
therefore,  moisture  -  resistant. 
The  resistors  are  also  c(>ated 
with  (leneral  KIcctric  l)ri-hlm 
which  further  protects  them 
a>:ainst  humiditx  and  also  sta¬ 
bilizes  the  resistors. 


Developed  for  use  as  potential 
dividers  in  hijih  voltage  electro¬ 
static  >:eneraiors,  S.S.^  hite  H<>X 
Resistors  have  many  characteris¬ 
tics — particularly  ne>;aiive  tem¬ 
perature  and  \oita>;e  coelhcienis 
— which  make  them  suiuble  for 
other  hi^h  volia>;e  applications. 

l*hev  are  constructed  of  a  mix¬ 
ture  of  conductings  material  and 


RAWSON  FLUXMETER 
TYPE  504 

1  he  onl)  poruhle  Huxmc’ter  axtlahlc- 
>chich  returns  rzpidl>  to  zero  uhen  a  single 
button  IS  depressed.  Simple  and  last  in  op¬ 
eration.  (.Convenient  and  light  in  vceight. 

Not  limited  to  a  single  type  ot  measure¬ 
ment.  lias  universal  application  for  labora¬ 
tories  or  production.  Measures  strength  of 
magnets  and  electromagnets,  permeahiliiy 
and  h>slereMs  loops  tor  iron  and  steel,  total 
rlus  lines  in  circuit.  Hus  lines  developed  in 


It  ^ives  complete  information  on 
S.S.Vv’hite  resisttirs.  A  free  copv 
and  price  list  will  he  sent  on 
request. 


RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 


tr«.  CO.  a  oivKioN 

>0IFT.  R  It  lAST  4etli  ST..  NIW  YORK  U,  N.  f.~ 
rilXIRlI  SHAFTS  AND  ACCISSORIIS 

mOIOSD  fiastics  froducts-moldeo  resistors 

Cmt  fimnUtM  A  AAA  g»ft%HiWa 


III  POTTER  STREET.  CAMBRIDGE  42.  MASS. 
ffepresentoOves 

CHICAGO  LOS  ANGELES 


ONLY  ^215*F0R  \ 

N  the  green  \ 

I  engraver' 

;l  . . .  yet  it's  fast,  vorsotilo 
and  rugged  enough 
_ ^for  die  steel , 


SCHOOLS  -  BROADCASTERS  -  INDUSTRY  -  GOVERNMENT 


e  Ideal  lor  remote  observotion  with  closed 
wire  systems 

e  Extreme  Sensitinty — High  Definition 
e  Uses  oil  types  of  Image  Orthicon  Tubes 
e  Simple  Operation — Eosily  Portable 
e  Conforms  to  FCC  Standards 
Write  TODAY  for  full  dofo  ond  prices 


The  Green  En- 
graver  offers 
great  speed  and 
convenience.  Quickly  ^ 
cuts  up  to  four  lines 
of  letters  from  3/64“  to  l”  on  curved 
or  flat  surfaces  whether  made  of  metal, 
plastics  or  w(kxJ  .  .  .  operates  by  mere¬ 
ly  tracing  master  copy  —  anyone  can 
do  an  expert  job.  Special  attachments 
and  engineering  service  available  for 
production  work.  Just  the  thing  for 
radio,  electronic  apparatus  and  instru¬ 
ment  manufacturers.  Write  today  for 
Oulirtin  EK' 

For  qualify  engraving  on 

•  PaiiRlt  •  Noidr  PlotRR  •  SealRs 

•  Diols  •  Lontt*  •  InitrvmRnt* 

.  .  .  also  does  routing,  proflling  and 
three  dimensional  modeling. 

*Price  does  not  include  master  type 
and  special  work  holding  fixtures. 

m  ■!  INSTRUMENT  CO. 

WBRvyT^KA  3RS  Putnam  Ave. 

Cambridge,  Mast. 


TELEVISION  EQUIPMENT  CORP. 

238  WILLIAM  ST.  .  NEW  YORK  7.  N  V. 


IN  CANADA;  The  Aheorn  &  Soper  Co  ,  Ltd.,  Ottawa 


Pioneer  in  Radio  Engineering  Instruction  Since  I9i7 


.4n  Accredited  Technical  Institute 


ADVANCED  HOME  STUDY  AND  RESIDENCE 
COURSES  IN  practical  RADIO-ELECTRONICS 
AND  TELEVISION  ENGINEERING 


ItniUnu  rout  free  huoie  Mud.  or  rMtdi4jr. 
.'hoot  catalog  br  wrltlna  to: 

REGISTRAR 

I6TN  AND  PARK  ROAD,  N.W 
WASHINGTON  10.  D  C 
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ory,  and  have  a  fairly  Rood  idea  of 
how  a  standard  superheterodyne 
receiver  works. 

The  author  is  an  instructor  at  the 
HC’A  Institutes,  and  his  experience 
in  teachinp  his  subject  has  enabled 
him  to  strike  a  balance  unobtain¬ 
able  el.sewhere  for  the  particular 
type  of  student  for  whom  the  book 
is  intended.  Where  a  phase  of  the 
subject  is  usually  difficult  for  the 
averape  student  to  grasp,  Grob  goes 
into  a  little  more  detail,  as  he  would 
in  addressing  a  classriKim  of  stu¬ 
dents  whom  he  knows  wiU  be  asking 
que.stions  at  the  close  of  the  session. 
The  questions  have  been  skillfully 
anticipated  and  answered  in  ad¬ 
vance. 

It  is  mildly  questionable  whether 
the  chapter  on  video  amplifier  de¬ 
sign  should  have  l)een  included, 
since  at  that  point  the  material 
I  seems  to  splash  dangerously  into 
I  the  engineering  approach.  The 
,  color  television  .section  is,  of  course, 
already  outdated;  but  that  is  en- 
I  tirely  understandable  since,  in  these 
days,  our  last  night’s  newspapers 
I  are  seldom  abreast  of  the  latest  de- 
;  velopments  in  this  rapidly-changing 
pha.se  of  the  .science. 

Installation,  maintenance  and 
I  servicing  sections  are  included. 
While  comparatively  brief,  they  are 
I  well  planned  and  definitely  not 
I  superfluous.  ,i.  1).  F. 


AvoilobU  in  two 
6"  and  12"  throol  d«pth 

Now  you  can  punch  holes  of  various  shap«'s  as  large  as  4"  diameter 
in  16  gauge  steel — also  blank,  draw,  emhoss.  form— all  with  the  new 
DI-ACUO  Punch.  It  is  ideal  for  hoth  exi>*-rimental  and  production 
work. 

q’he  precision  ground  triangular  ram  of  this  double  purpose*  press 
prevents  punch  head  from  turning.  as.suring  perfect  alignm«*nt  at  all 
times  for  accuracy  in  duplicated  [wrts. 

A  Turret  Stripper  of  exclusive  I)l-A('lt<)  design  automatically 
strips  material  from  punches  of  all  .shajees.  Holler  Hearing  cam  ac¬ 
tion  develops  4-ton  prt'ssure  with  minimum  effort.  Adjustable  gauges 
a.ssure  exact  l«K'ation  of  holes. 


(lives  the  full  story  of  the  Dl-APKO  Punch,  and  also  I)I-.\(’R() 
H<*nders.  Brakes,  Shears,  Hod  Parters,  Notchers.  as  well  as  the  new 
I)I-A('H()  Vari-O-Speed  Powershear  and  Hydra-F’ower  Bender. 

OI-AOtO  il  proneunnd  "Dlf-ACK-RO" 


321  EIGHTH  AVENUE  •  LAKE  CITY,  MINN. 


The  .Matheiiiutirs  of 
Clireiiit  .\nalysit< 

By  E  a.  GlinXEMIN,  Professor  of 
Electrical  Engineering,  MIT.  Pub¬ 
lished  jiiintlg  by  The  Technology 
Press,  Massachusetts  Institute  of 
Technology,  Cambridge,  .Mass.,  and 
John  Wiley  •(  Sons,  Inc..  New  York, 
S.  Y.,  19iy,  590  pages,  $7.50. 

WRiTn-:N  as  collateral  reading  for 
undergraduates  to  use  with  previ- 
ou.sly  i)ublished  electrical  texts  by 
the  KE  Staff  of  MIT,  the  book  de¬ 
scribes  the  properties  and  manipu¬ 
lative  techniques  of  several  ad- 
i  vanced  branches  of  mathematics 
’  that  are  applicable  to  circuit  an- 
:  aly.sis,  especially  in  the  field  of  com- 
I  munication. 

I  The  content  is  divided  into  seven 
chapters  (page  lengths  given  here 
are  approximate) :  determinants 
(30  pages),  matrices  (40  pages), 
linear  transformations  (60  pages), 
quadratic  forms  (50  pages),  vector 


CRYSTALS  BY  STANDARD 


We  are  in  a  position  to  supply  crystals 
for  mobile  radio  replacements.  Units  for 
all  frequencies  ore  available.  The 
stability  of  STANDARD  crystals  will 
assure  you  of  excellent  communication 
service. 


TT  I  The  high  quality  engineering  and  work- 

J  I  manship  of  STANDARD  products  has 

/  developed  a  solid  reputation  among  the 
/  oldest  users  of  quartz  crystals.  You,  too, 
can  enjoy  the  benefits  of  the  best  in 
frequency  control. 

Prices  and  catalog  will  be  sent  on  request. 

Your  order  will  be  given  prompt  attention. 
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IS  YOUR  PROBLEM 


ONE  OF  THESE? 


High-Speed  Predetermined 


For  appraisal  of  yourcounl- 
iiiH,  timing  or  ct>ntrol  probt 
lem.  aildress  inquiries  to 
Dept.  6-J.  Potter  Instrument 
Company^  136-56  Roosevelt 
Ave..  Fhishinj;.  New  York. 


(CQntifittcd) 
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analysis  (70  pages),  functions  of  a 
complex  variable  (180  pages)  and 
Fourier  series  and  integrals  (140 
pages).  1 

In  the  first  half  of  the  book  the 
author  thus  presents  (in  review 
form  to  some  extent)  the  usual 
mathematical  tools  that  are  ordi¬ 
narily  a  part  of  communication  en¬ 
gineers’  underclass  training:  in  the 
second  half  he  presents  (in  a  form 
of  exposition  and  example)  the  two 
powerful  methods  of  analysis  on 
which  recent  advances  are  leaning 
so  heavily.  E.ach  of  these  last  two 
chapters  are  more  complete  than 
the  treatments  given  these  subjects 
in  other  general  texts — practically 
books  in  themselves. 

By  way  of  orienting  the  treat¬ 
ment  in  this  book  among  the  sev-  | 
oral  similar  books  we  can  compare 
it  with  Sokolnikoff  “Applied  Math¬ 
ematics  for  Engineers  and  Scien¬ 
tists’’,  which  is  less  tutorial  than 
the  volume  under  review,  and  Red¬ 
dick  and  Miller,  “Advanced  Math¬ 
ematics  for  Engineers”,  which  is^ 
less  specialized.  The  treatment  ad¬ 
hered  to  in  the  book  under  review 
will  appeal  to  engineers  because  it  | 
is  concerned  with  explaining  the 
utility  of  the  methods  more  than 
proving  their  validity. 

The  chapter  on  functions  of  com¬ 
plex  variables  occupies  nearly  a 
third  of  the  book.  Like  Guille- 
min’s  two  volumes  on  lumped-  and 
distributed-constant  networks,  the 
presentation  is  comprehensive  and 
clear.  Topics  are  introduced  when 
needed.  For  example,  convergency 
of  seiies,  usually  treated  in  such 
books  in  a  .separate  chapter  on 
series,  is  presented  briefly  before 
developing  the  series  representa¬ 
tions  of  complex  functions.  Thus, 
from  a  tutorial  viewpoint  the  book 
is  highly  coherent.  As  a  reference 
manual  it  may  not  be  as  useful  as 
the  less  integrated  treatments,  but 
for  serious  study  it  is  more  satis¬ 
factory 

The  approach  in  the  chapter  on 
complex  variables  is  to  build  on  the 
reader’s  familiarity  with  real  vari¬ 
ables  in  presenting  their  character¬ 
istics  and  relationships.  The  dis¬ 
cussion  leads  up  to  their  use  in 
evaluating  complex  functions  and  in 
potential  theory.  The  development 
of  method  continues  to  the  Schwarz- 
Christoflfel  mapping  function.  The 


OF  TIME  AND  THE  OSCILLOSCOPE 


and  the  Type  160 
TIME  CALIBRATOR 


For  quick,  accurate,  determination  of  pulse  widths  and  similar  time 
measurements  with  your  general  purpose  oscilloscope,  there  is  noth¬ 
ing  so  convenient  as  the  Owen  Laboratories  Type  160.  Small — about 
3x3x5,  inexpensive — $23.75,  and  requiring  no  power  connection,  it 
furnishes  markers  at  intervals  of  1  millisecond,  1(X),  10,  or  1  micro¬ 
second.  Write  for  further  information. 


OWEN  LABORATORIES 


9130  ORION  STREET 
SAN  FERNANDO,  CALIF. 
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BUNCfACTURlRS  If 

Fulu 
f!4  Sit"** 

tint  tmrtwt 

VKuum1ub.Vclti.ew* 

I  cwK'H  *"41” 

I  Muvohm 

■  C9»lp<n«"f 


MEASUREMENTS  CORPORATION  model  80 

STANDARD  SIGNAL  GENERATOR 


treatnu-nt  is  sutfit-ieiUly  prattical 
and  the  allusions  to  enKineerinsr 
situations  to  whieh  the  teehniiiues 
apply  are  suttieiently  freipient  t,o 
lend  concreteness  to  the  ahstrac- 
tions. — F.  H.  Rwkktt.  .Ik.,  Air- 
fiiinii  /ii.ffniiiii  ii/.i  Liiliiii  atoi  ji. 
Mini'ola,  S'.  Y. 
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Anode  Current 
3  Amps. 


CE-329— CE-330 

Max.  Hght.  (ex.  leads) . 6" 

Max.  Diameter  2-1/16" 

Filament  Voltage  14V 

Filament  Current  .2.4l;.4 

Heating  Time 

CE-329  120  Musec. 

CE-330  180  Musec. 

Peak  Inv.  &  Forw  500  V 
Grid  Con.  with  2SV 

D.C.  Anode  ^1j-1V 
Deionisation  Time  200  Micro-Sec. 
Amb.  Temp.  Min.  —  54°C 
Max.  —  100°C 

•CE-330— 5  Amps. 


2  to  400  MEGACYCLES 

MODULATION;  Amplitude  modulation  is  contin-  FREQUENCY 
uously  variable  from  0  to  30%,  indicated  by  a  ACCURACY 
meter  on  the  panel.  An  internal  400  or  1000 
cycle  audio  oscillator  is  provided.  Modulation  OUTPUT  VOLTAGE 
I  i.  I  .»  X  ^1  0.1  to  100,000 

moy  also  be  applied  from  an  external  source.  microvolt' 

Pulse  modulation  may  be  opplied  to  the  oscillator 
from  on  external  source  through  a  special  con-  OUTPUT 

rector.  Pulses  of  1  microsecond  can  be  obtained 
ct  higher  carrier  frequencies. 


Book<^  IttM'eiMNl  for 


KIJ:«'TI{h\\I,  T'N'iIIXKKR.^’  TT.WIi 
|:<h»K  lOLKt'TKir  I'oWKi:  K(I:t»'.I  li\ 
r.iHl.r  ami  WilMant  A.  1  1  .\I;n 

WiltN  A-  Ita-..  .\tw  York 

Fourth  h>iitioti.  I'.M'.*.  L*  im  ht  s  thifk.  $v  .Mi 
I’orniianlon  volutno  iu  powt-r  fifhl  t«»  h'/tc- 
fnr  ('optitnmnrtifittn  ami  /-itrfntuirs. 
originally  puhlishfMl  in  om  voluin*'  a> 
Pemlt-r's  Hauilbottk  lar  t  fru  al  Hiit/i- 
NfW  fourth  *-ditiori  is  t-ntiifh  n  - 
writtt'ii  ami  contains  work  «»f  T1  ^iMt  ial- 
i.vts  in  Ihfir  r»*spE*<  tivt*  tit  l<l<  Im  rt  .ouftl 
♦•mphasis  is  plar-ed  on  rin  iiit  staiiility. 
fif-ctronir  rt-rtlfit-rs.  sfrvorm  rhanisins.  pt  r- 
inarifnt  maktats.  plastu-  irisulatim;  uiatt  - 
rial.s  ami  induction  ami  dit  lt «  trie  li.  attnu 
apparatus. 


t'ONSTIll’CTlVK  rSKS  <  .F  \’n  i.Mli  * 
KNFU<}y.  Edited  by  K«»thruanu 

Harper  and  brothers.  .\«\v  York.  ItM!*. 
2.’»s  pa^es.  $,'t.0ti.  Hast-d  on  pulilisla-ti 
articles  by  various  authors.  «  jn*h  «in  >oni*- 
I  nonnillitary  aspect  of  ra<lioai  ti\ ity  and 
atomic  energy.  As  an  cNampI*-.  I'hapt.r 
IV.  Industrial  Ai»pliratlons  of  Itailioactiv- 
ity.  is  based  on  an  articb*  b\  M.  Hlaii  and 
J  n.  Carlin  in  the  April  I'.Ms  issue  of 
Fd-KCTHoNics  Chapter  VI.  ('hemical  Pro.-- 
ess  Control  with  Radioactivity,  is  from 
ai)  article  by  Alan  P.  Schreiber  in  f'htm- 
icnl  F ami  is  similar  to  an 
article  l»y  the  same  author.  Hadioisotopi  s 
for  Industry,  in  Jan.  Klwtko.vics. 
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S  Amps. 
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THYRATRONS 


ili.sfu.s.iion  then  turn.s  to  .-itability 
criteria  and  Hunvitz  polynomials, 
usiiiK'  determinants  (thus  joining 
an  earlier  chapter  to  the  treatment 
-  one  wonder.s  if  the  first  few  chap¬ 
ters  were  incorporated  to  assure  the 
reader  of  the.se  backjrround  dis¬ 
ciplines). 

The  chapter  on  Fourier  series  is 
eciually  complete.  It  bejrins  with 
harmonic  analysis,  continues  with 
the  intcKral  for  treating'  transients 
directly,  and  concludes  by  relating 
the  di.scussion  to  contour  inte^'rals. 
Problems  at  the  ends  of  ehaiiters 
offer  exerei.ses  in  demonstrating 
mastery  of  the  techniques  and  in 
applying  them. 

The  author's  approach  of  usiiiK 
“plausibility  arguments”  instead  of 
rifforoiis  proofs  will  be  appreciated 
by  practieinjr  engineers.  Restric¬ 
tions  on  the  applicability  of  tech- 
nitpies,  usually  brought  out  by 
mathematicians  in  their  deriva¬ 
tions,  are  pointed  out  as  parts  of  the 
developmental  discussions.  Thus, 
from  the  users’  viewpoint,  rijrorous 
proofs  would  provide  no  additional 
information. 

-■XlthoiiKh  illustrative  enKineerinjr 
examples  are  absent,  the  Kcneral 
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Th«M  exampUt  oi  Carthdq*  Typ«  units  indicatu  thu  wide 
scope  of  Vulcan  Electric  Heating  Units — Cartridge — Flat — Im¬ 
mersion,  Band.  Tubular  or  Special. 

Many  stock  items,  or  units  designed  especially  for  your  product. 
If  you  have  a  problem  ineolTing  electric  heat,  perhops  our 
engineers  con  help  you. 


VULCAN  ELECTRIC  COMPANY 

DANVtRS,  10,  MASS. 


Mokcr)  of  Vulcon  Electric  Soldering  Tools,  Electric  Solder  Pots,  Electric 
Glue  Pots,  Electric  Brooding  Irons  and  Electric  Hcoting  Units  including 
the  new  Vulcon  900  series  for  chongmg  ony  hot  water  hooter  to  electric 
operotion 


Everybody  loves  a  parade  but 
here’s  one  that's  particularly 
interesting  to  YOU  because 
it’s  packed  with  "pocket-book” 
appeal.  It’s  a  never-ending 
parade  of  products  and  services 
designed  to  help  you  do  your 
job  better,  quicker  and  cheaper. 
You’re  in  the  “reviewing  stand” 
for  this  parade  because  it  comes 
to  you  in  the  advertising  pages 
of  every  issue  of  this  magazine. 
Alert  manufacturers  use  these 
advertising  pages  to  get 
the  neu's  about  their  products 
and  services  to  you  . . 
quickly  and  effectively. 

To  be  well-informed 

about  the  latest  developments 

in  your  industry . . . 

and  to  stay  well-informed . . . 

read  all  the  ads  too. 


Miniature 

Flexible  Asbeilos  Grids  Oiler;  even  heat  distribution.  light  weight,  quick  heating 
and  cooling  characteristics.  Vibration-prooi.  Time  tested  since  1930.  Made  in 
sizes  irom  square  and  up.  Inquiries  invited. 

Atlas  Electric  Products  Co.  ^ 


A  prelevred  source  of  procIsloo-moJo  WASHERS  end  STAMPINOS.  46  years  of  sx> 
porieiwe  and  up  to  Hie  mlnule  facilities,  assure  highest  quality  and  service. 


1691  W.  Lafayefto  Blvd. 
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NOW 

AT  A  NEW 

LOW  PRICE 

• 

THE  FERRANTI 
ELECTROSTATIC 
VOLTMETER 


We  are  pleased  to  announce  a 
substantial  prico  reduction  on 
this  instrument,  due  to  the  de¬ 
valuation  of  the  pound  sterling. 
It  involves  absolutely  no  change 
in  the  instrument  itself.  Take 
advantage  of  this  exceptional 
value. 

The  Ferranti  Electrostatic  Volt¬ 
meter  permits  voltage  readings 
on  AC  or  DC  circuits  of  very 
high  resistance.  Available  with 
full  scale  voltages  ronging  be¬ 
tween  300  and  3500  volts.  Special 
laboratory  instrument  available 
with  full  scale  reading  of  150 
volts.  Full  scale  capacitance 
ranges  from  8  mmfds  for  the  3500 
volt  model  to  100  mmfds  for  the 
150  volt  instrument.  Magnetic 
damping,  llz"  dial.  Write  for 
complete  specifications. 


FERRANTI  ELECTRIC,  INC. 


30  Rockefeller  Plaza  •  New  Yark  20,  N.  Y. 

FERRANTI,  LTD.,  Hollinwood,  England 
FERRANTI  ELECTRIC,  LTD.,  Toronto,  Conada 


Backtalk 

This  department  is  oper¬ 
ated  as  an  open  forum 
where  our  readers  may 
discuss  problems  of  the  | 

electronics  influstry  or 
comment  upon  articles 
which  ELECTRCtMCS 
has  published.  | 

GCA  V8  CPS-.'S  I 

Dear  Sirs  : 

We  here  at  GlLKiLLAN  have  read 
with  inters!  the  article  entitled, 
“VV'hat  We  Learned  from  the  Berlin 
Airlift”  by  Mike  Chaffee  and  R.  B.  | 
Corby  in  the  August  issue  of  Elec-  ' 
TRONICS.  With  understandable  pride, 
Mike  reports  that  CPS-5,  which  he 
helped  install  at  Tempelhof,  did  an 
excellent  job  on  the  Berlin  Airlift. 

It  is  true  that  CPS-5  was  invaluable 
in  controlling  airlift  traffic  in  the  ' 
corridors.  However,  his  statements 
that  CPS-5  "assumed  direction  of 
the  aircraft  through  an  intricate 
and  preci.se  approach  pattern”,  and 
that  “the  GCA  search  radar  was  not 
needed  for  airlift  operations”  are 
not  only  misle.ading,  but  contrary  to 
the  facts. 

Briefly,  the  CPS-5  antenna  ha.s  a 
rotation  speed  of  around  10  rpm. 
Experience  proved  that  this  rota¬ 
tion  speed  was  not  sufficient  to  per¬ 
mit  the  controller  to  turn  aircraft 
onto  the  final  aiiproach. 

The  claim  made  for  CPS-5  is  im¬ 
portant  since  there  is  presently  a 
great  deal  of  di.scussion  in  aviation 
as  to  the  rotation  speed  required 
for  surveillance  radar  to  handle 
effectively  aircraft  in  the  approach 
zone.  CPS-5  tried  and  failed  in 
this  regard. 

The  article  states  that  CPS-5  was 
installed  at  Tempelhof  for  opera- 
'  tion  in  December,  1948.  During  that 
,  month,  of  the  2,796  instrument  ap- 
I  proaches  and  landings  made  by  air¬ 
lift  traffic,  all  search  patterns  were 
made  by  GCA  search,  with  CPS-5 
scoring  0.  In  January  3,061  instru¬ 
ment  approaches  and  landings  were 
effected,  all  search  patterns  again 
being  worked  by  GCA.  During 
February,  GCA  .search  radar  di- 


SMALL  SIZE 


2>uJ  VJue 


CERAMIC  CAPACITORS 


5000 

4000 

1500 

1000 


© 


Actual  Size 
7/16"  oil  Capocities 
TYPE  CD 
DUAL  DISCAP 


R.  M.  C. 
DISCAPS 

Save  as  Much 
as  $28.00  per  M 
if  You  Use  Duals 

Low  Leakoge 

• 

Low  Self 
Inductance 


Used  by  Leading  TV  Makers 

If  you  use  o  number  of  copocitors  bovmg  the  sonte 
volue,  DISCAP  Duel  Type  Mtniofures  will  sove  you 
money  Being  of  smoll  sue  they  arc  easier  to  work 
with  ond  sove  spoce  in  tight  pieces.  All  OISCAPS 
ore  roted  ot  600  V  D  C  working  voltoge — 1200V.O.C. 
fsst — 3500  to  5000  V  D  C.  breakdown  They  are 
impervious  to  moisture,  have  o  low  temperafurt}  co¬ 
efficient  ond  good  power  foctor.  Single  section 
1000  mmf  ond  1500  mmf  DISCAPS  measure  only 
V4*  in  diometer;  5000  mmf  only  7/16"  ond  10,000 
mmf  9/16". 

SEND  FOR  DETAILS  AND  TEST  SAMPLES 


Monufoctured  by 

Radio  Materials  Corporatiort 

1708  BELMONT  AVI.  CHICAGO  13,  ILL. 


MULTI-CHANNEL 


OSCILLOGRAPHS 

•  INSTANT  DIRECT  RECORDS  WITH¬ 
OUT  INK 

•  HIGH  GAIN  COMBINATION  AC-DC 
AMPLIFIERS 

•  CONSTANT  MESH  MULTI  SPEED 
CHART  DRIVE 

•  CUSTOM  QUALITY  AT  MODE'RATE 
PRICE 

•  UNEQUALLED  SENSITIVITY 

•  1  2  4  6  CHANNELS 


RAHM  INSTRUMENTS,  INC. 

12  We.t  Broadway  New  York  7,  N.  Y. 
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(coMtinved) 


rected  3,282  airlift  planes,  with 
CPS-5  working  707  search  patterns, 
and  these  were  mostly  practice  ap¬ 
proaches  during  vfr  weather.  In 
March  the  score  was  GCA  search 
2,858,  and  CPS-5  539.  In  April  it 
was  tiC.\  2,594,  CPS-5  only  304.  j 
During  the  final  month  of  the  block-  | 
ade,  otficial  Air  Force  records  .show  . 
that  GCA  search  accomplished  884 
approaches,  with  CPS-5  again 
working  304  aircraft  approaches. 

At  Tegel,  the  other  U.  S.  operated 
air  base,  CPS-5  operated  the  search 
pattern  less  than  25  times  during 
ifr  conditions.  On  these  occasions, 
the  turn-ons  accomplished  by  the 
CPS-5  controller  were  so  unsatis¬ 
factory  that  the  GCA  final  con¬ 
troller  was  forced  to  give  danger¬ 
ously  large  corrections  to  the  pilot 
on  final  approach  to  enable  him  to 
land  on  the  runway. 

CPS-5  was  extremely  effective  as 
a  long  range  navigational  aid  to 
space  aircraft  along  the  corridor 
and  over  the  Tempelhof  range.  Due 
to  the  fact  that  it  u.ses  a  rotation 
speed  of  8  to  10  rpm,  a  C-54  aircraft 
moves  nearly  4  mile  between  sweeps, 
which  does  not  enable  the  controller 
to  make  an  accurate  turn-on  to  final. 
The  CiC.\  with  a  rotation  speed  of 
30  rpm  gives  more  frequent  posi¬ 
tion  reports  and  enables  the  opera¬ 
tor  to  give  the  pilot  precise  instruc¬ 
tions  for  the  critical  turn-on  to 
final. 

Incidently,  you  might  point  out 
to  your  caption  writer  that  his 
de.scription  of  the  antennas  on  the 
GCA  trailer  illustrated  on  page  78 
indicates  a  lack  of  radio  knowledge. 
“The  three  tall  whip  antennas”  pro¬ 
vide  high-frequency  information 
rather  than  vhf.  The  antennas  de¬ 
scribed  as  "emergency  radio  anten¬ 
nas"  are  the  primary  vhf  antennas 
and  arc  used  constantly.  The  “par¬ 
abolic  rotating  search  antenna”, 
which  the  caption  states  was  “not 
needed  for  airlift  operations”  was 
u.sed  during  5,0.50  hours  of  airlift 
operation  and  controlled  20,008  ap¬ 
proaches  around  the  Tempelhof 
traffic  pattern  during  the  blockade 
of  the  city  of  Berlin  from  .Tune, 
1948,  to  May  15,  1949. 

The  particular  GCA  unit  shown 
in  your  excellent  photographs  was 
never  intended  for  operational  u.se. 
The  unit  shown  is  a  pre-production 


ELECTRONIC 

COUNTING 

APPLICATIONS 


This  versatile  component  is  adaptable 
to  a  wide  range  of  applications  in  count¬ 
ing,  timing  and  frecjuency  measurements. 
It  has  scale  of  ten  direit  reading  based  on 
a  reliable  binary  circuit.  It  has  easily  met 
power  and  pulse  input  requirements  and 
IS  designed  for  plug-in  o|H-ration.  It  is  a 
self-biased  unit,  which,  although  for  op¬ 
eration  at  500  v..  functions  consistently  at 
200  to  -»50  V.  It  can  be  easily  built  into 
your  apparatus.  Combined  with  these  ad¬ 
vantages  are  miniature  size  and  sturdy 
construction.  Price  S'i'i.OO.  Discounts  on 
quantities.  Send  tor  Bulletin  DCU-1  l-i. 

»  Time  Inltrscl 
r  tuii  int4>rmition. 


Soie4li4^ic  Qo4ft4UI4Up 


SIXTH  AND  NtVIN  AVENUES  •  mCHMONO.  CAIIFORNIA 


Strain  Recording  Equipment 


The  type  MRC-15  STRAIN  GAGE  CONTROL  UNIT 
and  the  type  S8  B  OSCIllOGRAPH  moke  up  o  complete  ttroin  record¬ 
ing  loborotory.  The  MRC-15  contoinj  complete  equipment  to  power 
Jtroin  gogei  ond  to  drive  oicillogroph  golvonometers  lor  recording 
Irom  clotlc  stroin  to  o  frequency  ol  5000  cycles  per  second.  It  is  com- 
plete  with  stroin  gage  boloncing  controls,  precision  colibrotmg  device, 
ond  power  supply  equipment.  .  ,  .  ,  *.  •  i 

The  S8  B,  with  12  to  48  elements,  is  o  h»ghly-retined  geneepi- 
purpose  oscillogroph  with  chort  speeds  o»  's  to  40  inches  per  seco.sd 
designed  to  occommodote  o  wide  range  of  golvonometer  types  ond 
chorocleristics.  Precision  optical  system  insures  records  of  highest 
occurocy  ond  quolity  Mony  refinements  contribute  to  versotility  and 
convenience  for  Technical  Bulletins 

ih.  MBC  IS.  Bulleiin  No  SP  I95G  •  for  the  SB  B,  Bullet.n  No.  SP.165G 
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model  known  as  (.'FN-4  X\V2.  This 
eciuipment  was  developed  and  pro¬ 
duced  by  (jilfillan  for  Watson  Lab¬ 
oratories,  Air  Materiel  Command. 

It  is  air  transportable;  that  is,  it 
can  be  disassembled  and  loaded  into 
two  C-.j4’s.  It  weiKhs  approxi¬ 
mately  7  tons  instead  of  the  22  tons 
of  the  oriKiial  (iCA  etpiipment.  It 
has  three  completely  independent 
final  controller  positions,  permit¬ 
ting  the  talk-down  of  three  aircraft 
simultaneously.  A  single  aircraft 
can  be  located  and  talked  down  by 
one  operator  instead  of  by  a  five 
man  crew  as  required  in  the  .MI’N-1 
GC.\  units. 

Two  years  ago,  the  Air  Force  had 
a  requirement  for  a  GCA  unit  to  be 
installed  at  Norman  Wells,  Canada, 
above  the  .Arctic  Circle.  This  equip¬ 
ment  was  to  support  the  pilots  on 
Operation  Beetle,  who  needed  a  re¬ 
liable  navijration  aid  while  supply¬ 
ing'  our  bases  in  tho.se  uncharted 
Arctic  wastes.  It  was  impossible 
to  reach  Norman  Wells  except  by 
air,  ami  the  22  ton  .Ml’N-1  GC.A 
unit  was  too  much  for  a  C-54.  We 
therefore  crossed  our  finv'ers  and 
loaded  the  experimental  unit  into 
C-54’s  overniirht,  and  flew  this 
equipment  to  Norman  Wells  where 
it  was  assembled  and  operated  in 
5(l-dejrree  below  zero  conditions. 
This  unit  jiroved  to  be  an  excellent 
morale  builder  for  crews  flyiny'  the 
Beetle  chain. 

When  the  Russians  blockaded 
Berlin,  another  SOS  was  dispatched 
from  General  Tunner’s  heatbpiart- 
ers  for  a  GCA  unit  to  be  flown  into 
Berlin  to  sui)plement  the  .MI’N-I 
unit  already  there.  The  CP.\'-4  at 
Norman  Wells  was  placed  aboard 
C-od's  ayain  and  flown  halfway 
around  the  world  to  Berlin  where 
it  helped  the  I'S.AF  to  accomplish 
the  miracle  known  as  Operation 
Vittles. 

I.t.  General  .James  K.  Cannon. 
Commandinjr  General  of  I*.  S.  .Air 
Fetrees  in  Europe,  on  the  occasion 
of  the  lifting'  of  the  blockade,  re- 
(Precision  Resistor  Trouble)  i)orted  to  the  I’entaKon  building. 

"It  would  not  have  been  possible  to 
have  fed  the  2*  million  people  in 
Berlin  without  the  aid  of  GC.A.” 
.Major  (Jeneral  Robert  Douglas. 
Chief  of  Staff  of  L’SAF,  stated  on 
the  same  occasion,  “Ground  Con¬ 
trolled  .Approach,  known  as  GC.A. 


ONE-PIECE 

SELF-LOCKING 

NUTS 

vA/nN'T  SHAKE 


TINKERING! 


"NUT"  Tir*r 


Every  doy  we  learn  of  more  "FLEXLOC"  Self-Locking  Nuts  being  used  in  industry  because 
they  ore  superior  fasteners  ond  reduce  maintenonce  costs.  Mointenance  men  are  quick  to 
see  the  value  of  o  nut  that  the  most  chattering  vibration  won't  budge,  yet  which  can 
be  removed  eosily  when  desired.  And  in  addition,  the  strong,  one  piece  "FLEXLOC"  hos 
no  extra  ports  to  lose  or  forget. 

So,  why  not  try  "FLEXLOC"  Self-Locking  Nuts  for  your  mointenonce?  Find  out  for 
yourself  how  they  eliminate  "tinkering"  with  plain  nuts  and  sove  valuoble  mointenonce  time 
Send  for  samples  and  our  Catalog  619-A* 


STANDARD  PRESSED  STEEL  CO 


This  ENGINEER  has 


is  the  remedy  for  I  \  *  KvP  I 

this  trouble.  The  formula  is  based  on  quality 

material,  workmanship  and  know-how. 


For  compfete  data  write  For  our  new  bulletin  giving  both  JAN  and  com¬ 
mercial  specifications. 
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I  FLUXES 

SODERING 

I  BRAZING  A  WELO'NG  = 
i  I  turn  CO  me 


EL-TRONICS,  INC. 

Research.  d*T«lopni«nt,  and  manulactur* 
ol  •Ivctronic  •quipmtnt — a  sinqU  mod*l 
to  largo  quontitiot. 

Spoctoiisfs  in  Geiger  Muller  equipment 
2647-67  N.  Howard  St.,  Philo.  33,  Po 
Gorfield  5-2026 


GREYLIN  oHers - 

A  mudfrotely  prtr#d  R«tistanr«  and  Capacitanr# 
Staridardt  Box— containinp  mUtaner  standards  of 
I.  10.  100  and  lOOU  ohms  al  I  20th  of  !*•  accuracy. 
Capacitance  standards  of  01  and  .1  Mfd  at  I /5th 
of  !*•  accuracy.  Individual  standards  also  avail¬ 
able  Write  fur  circular  C.ll. 

THE  GREYLIN  CO. 

Box  25B  Chicaqo  90.  III. 


SUB-MINIATURE 

PRINTED  ELECTRONIC  CIRCUITS 

producod  from  your  schematics  or  axistini  elec¬ 
tronic  eouipment.  Circuits  fired  on  ceramics  or 
air  dried  on  plastics  and  paper  bases.  Confidential 
service. 

PLASTICS  &  ELECTRONICS  CO. 

272  Northland  Ave.,  Buffalo  8,  New  York 


CONTACTS 

Section 


supplements  other  advertising  m 
this  issue  with  these  additional  an¬ 
nouncements  of  products  essential 
to  etheient  and  economical  produc¬ 
tion  and  maintenance.  Make  a  habit 
of  checking  this  page,  each  issue 

Classihed  Advertising  Division 

ELECTRONICS 


EISLER  — Manufactures  Complete  Equipment  for: 

SPOT  WELDERS.  Electric,  for  *4  to  250  KVA. 

A  c.  ARC  WEI  OERS  from  100  to  400  Amps 
TRANSFORMERS.  Spocial  and  Standard  Types. 

INCANDESCENT  LAMP  Manutacturinp  Equipment. 

FLUORESCENT  TUBE  Manufacturinp  Equipment. 

NkUN  SluN  MAKERS  EQUIPMENT 
ELECTRONIC  EQUIPMENT.  Vacuum  Pumps,  etc. 

WET  GLASS  SLICING  and  Cuttinq  machines  for  Laboratory  use. 
EISLER  ENGINEERING  CO  .  INC..  774  So  IVh  St  .  Newerh  3.  N 


MAGNETIC  TAPE  RECORDERS 
THAT  ARE  5  YEARS  AHEAD! 


Tht  new  1950  ACA  (dialog  it  S 
yeort  ohead  of  the  tope  recording 
field!  Describes  omoimg  new  spe- 
cioliied  recorders,  including  the  one 
you  wont.  16  big  poges.  Get  FREE 
copy  todoy.  Write: 


Ampufier  Corp.  of  America 


98-7  BROADWAY  NEW  YORK  13.  H.  Y. 


MICROMETER 

FREQUENCY 

any  number 

^®TtR  of  frequencies. 

FM  or  AM.  100  KC  to  175  MC 

LAMPKIN  LABORATORIES,  INC. 

Bradenton,  fla.,  U.  $.  A. 


PRINTED  CELLOPHANE 


Colorful  -  Self  Adhesive  •  Cellophane,  processed 
in  RolU.  Kasy  to  buy  •  Easy  to  apply  •  used  for 
Packatcinic*  Point  of  Sale  advertising-  Parts  mark* 
ing  and  Aircraft  Wire  terminal  identification. 

TOPFLIGHT  TAPE -YORK,  PA. 


PROBLEMS  IN  MANUFACTURING 
VACUUM  TUBES? 

W«  build  any  cud  all  kioda  of  aquipniwat 
to  your  ipocilication  and  dasign  for  tba 
maaulacturd  of  tubas  or  cxsaocialad  prod¬ 
ucts. 

BUCK  ENGINEERING  CO. 

37*38  Morey  Sf.  Fraahald,  N.  J. 


FINE  RIBBONS 
OF 

TUNGSTEN  and  MOLYBDENUM 

Quality  and  accuracy  in  our  fabrica¬ 
tion  of  Tungatan  6  Molybdanum  Rib- 
bona  howa  charoctariaad  our  aaraica  to 
tha  Dactronic  industry. 

A  tfavalORmafit  e# 

H.  CROSS  Co. 

16  Baakmaa  8t..  N«w  Yark  7.N.V. 


JUST  RELEASED 

PASSIVE  EQUALIZERS 

FOR 

G.E.  &  PICKERING  PICKUPS 

FEATURING: 

•  RESPONSE:  40-15,000  CYCLE 

•  GAIN:  APPROX.  1.2 

•  OUTPUT:  500,000  OHMS 

•  HEAVY  MAGNETIC  SHIELD 

•  LOW  PRICE:  $14.85  NET 

SPfCifV  WHITHIR  fOK  C.  1.  OR 
PICKtRINC  WITH  ORDIR 

COMMUNICATION  ENGINEERING  CO. 

8512  Georgia  Ave.  Silver  Spring,  Md. 


High  Vac.  Sy.temt  -Glast  Pumps  start  at  SIS.SO  up.  Will  ihip  high  vac.  pumpi  any 
maintenance  man  can  screw  together  with  our  new  type  teal.  Write  ior  iniormatlon. 
Pump  set  UD  trom  ' to  10"  lines.  Experimental  Glaei:  Lamps,  tubes  or  hand  glass 
blowing.  Induction  heaters  up  to  7  Kw. 

CLARENDON  GLASS  BLOWING  CO. 

772-2nd  St.,  Secaucus,  N.  J. 


Manufacturer  of  special  Motor  Generator  sets.  Lighting  Plants,  Rotary 
Converters,  and  high  frequency  Generators  has  several  manufacturer's 
representatives  territories  open. 

KATO  ENGINEERING  CO. 

Mankato.  Minnesota 
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^  Magnecorder 

^  The  FM  STUDIO 

•|  T^eeotd&t, 

you  can  CARRY  in  the  FIELD 


deserves  a  major  share  of  the  credit 
for  the  success  of  the  Berlin  air¬ 
lift.” 

Ltx)NARi)  David  Callahan 

/>irecfor  o/  /*»hhc  Jlrlattons 
CtlfiUan  liras,  /nc. 
Las  Angrhs.  Valif. 


Dkar  Sirs: 

Belativk  to  the  pren■din^f  letter,  we 
would  refer  readers  to  two  official 
jrovernment  rcisorts  on  the  opera¬ 
tion  of  the  Berlin  Airlift.  They  are: 
the  U.  S.  Air  Force  .-Xir  .Materiel 
Command  Memorandum  report 
M(T{KXl)-6!»4-2:t  titled  “Human- 
Fn^nneeriiifr  .Aspects  of  the  Berlin 
•Air  Lift”  prejiared  hy  the  Aero 
-Medical  Laboratory;  and  a  pub¬ 
lication  or  report  by  Airways  and 
.Air  Communication  Service  Head¬ 
quarters  1807th  A.ACS  Winjr  titled 
“Berlin  .Airlift  .Air  Traffic  Control 
History.” 

M.  A.  CuAFreK 


low  disronion  and  uide 
hand  rcpr(»ducti<»n.  The  iMO-speed 
Magnecorder,  ihoice  of  radio  and  re* 
cording  studios  throughout  the  ssorld. 
meets  NAH  standards  for  AM  and 
fM.  Frequency  response;  2  db  40 
ly  to  15  kc.  ^'ou  also  U4nt  utility* 
portability  and  adaptabilitji  in  use. 
One  man  can  carry  a  complete,  self- 
contained  Magneeoxd  field  unit. 


UNIT  CONSTRUCTION  PAYS  OFF  \ 

The  fcescral  elements  designed  for  use  with  - 
the  Magnecorder  HIV>-A  Recording  Mecha¬ 
nism  are  available  as  individual  units.  Ruy 
only  those  you  need.  C^arry  and  use  them  as 
you  need  them.  Magnecorder  units  combine 
fur  every  held  and  studio  need.  Buy  Mag* 
necurder.  the  only  tape  recorder  featuring 
unit  construction.  m  carrying  i 

’  Writt  for  specifications  and  the  name  of  your  nearest  dealer. 


^  Channel  Mixer  Am 
plifitr  and  Power  Sup 
ply  make  single  cany 


lx  IS  with  more  than  casual  interest 
that  I  read  the  e.Kcellent  article  on 
“What  We  la'arned  from  the  Berlin 
-Airlift”  in  the  August  1949  issue  of 
Klectronics.  I  make  particular 
reference  to  the  chapter  on  the  in¬ 
corporation  of  Moving  Target  Indi¬ 
cation  (.MTI  )  in  the  (T’S-.5  radar 
unit  at  Berlin. 

Credit  for  this  development  was 
given  in  the  article  jointly  to  MIT 
and  Telecommunications  Research 
Kstablishment.  -Actually  as  far 
back  as  early  1942,  the  undersigned 
drew  up  a  reiiort  outlining  these 
same  principles.  The  report  is  now- 
in  the  files  of  the  Radio  Material 
Office  of  the  12th  Naval  District. 
Mare  Island,  California,  where  at 
the  time  I  was  employed  as  an  As¬ 
sistant  Radio  Kngineer.  In  those 
days  we  were  not  acipiainted  with 
the  Plan  Position  Indicator  and  my 
application  was  considered  for  the 
“A"  scope. 

I  sometimes  wonder  if  dredging 
back  into  early  wartime  report.s 
might  not  bring  to  light  ideas  which 
would  not  necessitate  so  much  time 
anti  effort  to  re-discover. 

A.  Phiu-ips 

J.as  Annrles 
Cfilxfornia 
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Searchlight  Section 

EMPLOYMENT  .  BUSINESS  OPPORTUNITIES  .  EQUIPMENT— USED  or  RESALE 


SCIENTISTS  AND  ENGINEERS 

Wanted  for  interrstinq  and  profetiionally  challenp. 
ina  research  and  advanced  development  in  the 
fields  of  microwaves,  radar,  pyruscopes.  servomech* 
anisms.  instrumentation,  computers  and  general 
electronics.  Scientific  or  engineering  degree  or  ex* 
tensive  technical  CRperience  required.  Salary  com* 
mensurate  with  experience  and  ability  Direct  in¬ 
quiries  to  Mgr..  Engineering  Personnel.  Bell  Air* 
craft  Corporation.  P.  0.  Box  I.  Buffalo  5.  N.  Y. 


Senior  ELECTRICAL  ENGINEER 

Nqw  York  ToloTition  Manufacturer  needa 
•xperiencwd  Television  Engineer.  Salary 
co.-nmensurate  with  ability.  Our  employees 
know  of  this  ad.  Submit  resume,  salary 
expected  and  avoilability. 

KleiMronus 

130  W  4:ii.l  .‘<1  .  N»*\\  Vi.tk  l^.  N  Y. 


RADAR, 

COMMUNICATIONS 


POSITIONS  WANTID 


SONAR 

TECHNICIANS 

WANTED 


EMPLOYMENT  SERV/CES 


For  Overseas  Assignments 

Technical  Qualifications: 

1.  At  least  3  years*  practical  experience 

in  installation  and  maintenance. 

2.  Navy  veterans  ETM  1  c  or  higher. 

3.  Army  veterans  TECH  SGT  or  higher. 

Personal  Qualifications; 

1.  Age,  over  22 — must  pass  physical 

exdminahon. 

2.  Ability  to  assume  responsibility. 

3.  Must  stand  thorough  character  in¬ 

vestigation. 

4.  Willing  to  go  overseas  for  1  year. 

Base  pay,  bonus,  living  allowonce, 
vacotion  add  up  to  S7, 000.00  per  year. 
Permanent  connection  with  compony 
possible. 

Apply  by  Writing  to 

A-1,  P.  O.  Box  3414 
Philadelphia  22,  Pa. 

Men  qualified  in  RADAR.  COMMUNICA¬ 
TIONS  or  SONAR  gire  complete  history. 
Interview  will  be  arranged  for  success* 
lul  applicants. 


ir.*!nonl 


POSITIONS  WANTED 


CONTRACT  WORK  WANTID 


Positions  Open  for 


desires  difficult  work  to  moke  lull  use  of 
capabilities  in  mothematics,  electronics, 
mechanics,  and  general  engineering  in 
genuity.  B.  Chem.  C.  with  considerable 
training  and  5L2  years  experience  in 
electronics  field— research,  development, 
process  plant  operation  ond  instrumenta 
tion,  supervision,  report  writing.  Under 
30,  family,  complete  resume  on  request  to: 


Familiar  with  ultra  high  frequency  and 
micro  wave  technique 

Experience  with  electronic  digital  and  or 
analog,  computer  research  and  develop¬ 
ment  program. 

Salaries  commensurote  with  experience 
and  ability.  Excellent  opportunities  lor 
qualified  personnel. 

CofttocI: 

C.  G.  Jones,  Personnel  Department 
GOODYEAR  AIRCRAFT  CORPORATION 
Akron  15,  Ohio 


SALES  ENGINEER 


PROJECT  ENGINEERS 

Five  or  more  years  experience  in 
the  design  and  development,  for 
production,  of  major  components 
in  radio  and  radar  equipment. 
ASSISTANT  PROJECT  ENGINEERS 
Two  or  more  years  exjjerience  in 
the  development,  for  production, 
of  components  in  radio  and  radar 
equipment. 


WEST  COAST 

LEADING  POSITION  IN  SALES  DE¬ 
PARTMENT  OF  SMALL  CONCERN 
ENGAGED  IN  RESEARCH.  DEVEL¬ 
OPMENT  AND  MANUFACTURE  OF 
INSTRUMENTS  SPECIALIZING  IN 
THE  RADIATION  FIELD. 

RtQUIRlS: 

A  record  oi  tucceulul  talei  promo¬ 
tion  experience  demonitrating  quali¬ 
ties  ol  aggressive  leadership,  ability 
in  business  and  business  correspon¬ 
dence  and  a  good  knowledge  of 
electronics. 

Must  be  a  cultured  well  balanced 
person  capable  ol  planning  all  salei 
iunctions  and  following  them  through 
to  successful  conclusion. 


Provide  an  indexing  or  sub¬ 
ject  word. 

Write  it  as  the  6rst  word  of 
your  ad. 

If  it  ii  a  Position  Wanted  or 
Position  Vacant  ad,  make  the 
first  word  the  kind  of  posi¬ 
tion  sought  or  offered. 

This  will  assure  proper  clas¬ 
sification  in  the  column. 

The  right  is  reserved  to  re¬ 
ject,  revise  or  properly  clas¬ 
sify  all  Want  Advertise¬ 
ments. 

Proper  Classification 
increases  the  possibility  of 
Prompt  Returns 


Well  equipped  lalK>ratorie.s  in 
modern  radio  plant  .  .  .  Kxcellent 
opportunity  .  .  .  advancement  on 
individual  merit. 

Bo/timori  Hat  Adaquata  Hovuag 
Send  resume  to  Mr.  John  Siena: 

BENDIX  RADIO  DIVISION 

BENOIX  AVIATION  CORPORATION 
Baltimore  4.  Maryland 


Richmond,  Calif. 


6th  &  Nevin 


Additionol  Positions  Vocont  Ads  on  opposite  poge 


December^  1949  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


CONTRACT 

ENGINEERING— MANUFACTURING 

•Itctronic  and  ticctro-mtclionicol  dovicot 

•  dtvtloptd  to  matt  your  tpocificotions 

•  monutacturod  par  lomplt  or  drowin^s 

TELETRONICS  LABORATORY.  Inc. 

Wottbyry,  L.  I.«  N.  Y.—Wottbyry  7.102S 


Tima  It  fnenoy.  Sovt  It  by  rotorrin^  to  oyr 
ACCUMULATIVE  INDEX  FOR 
ELECTRONICS  BIBLIOGRAPHY 


Writ#  for  dmoflttlvt  iittrtturt 
TECHNICAL  INDEX  bERVICC 
Bti  132  Atbury  Ptiii.  Ntw  Jtnty 


WANTED 

Graduate 

Electrical  Engineer 

tor  poiition  in  cantral  Connecticut. 
Mutt  be  experienced  in  detiqn,  de¬ 
velopment.  ettimatinq  and  epecilication 
work  on  coils,  transformert  ond  related 
electronic  products.  Give  lull  resume 
and  references  in  reply. 

r-lilH.  KI«*(  trnnirfi 

330  Weal  Si.  N*  vi  Y.rk  IS.  N.  Y. 


OWNERS:  Let  factory-trained  experts 
treat  your  ailing  receiver 

HALLICRAFTERS,  HAMMARLUND,  COLLINS,  NATIONAL,  PIERSON,  RME 
Communication  and  tolovition  rocoiven  and  trantmittor* 


Complete  reoli^nment 
Bondipreed  Colibretioe 
Sensitivity  Meosyrementf 


Imope  Reiection  Ratios 
S  Meter  Celibretion 
Rebuilding  to  fMtory  standards 


Airtboftied  Service  Center 


Yiys^lYlAX/M’RADIO  LABORATORY 

11  WARREN  STREET  NEW  YORK  7,  N.  Y.  WOrth  2-7955 


WESTINGHOUSE 

RESEARCH 

in 

TELEVISION 

PHYSICISTS  •  ENGINEERS 

Specialists  in  OPTICS,  ELEC¬ 
TRON-OPTICS.  PHOSPHORS, 
PHOTO  SURFACES,  SYSTEMS 
and  CIRCUITS  oie  needed  for 
an  expanding  program  at  the 
Westinghouse  Research  Labora¬ 
tories,  in  East  Pittsburgh,  Penn¬ 
sylvania. 

for  Intormation  Writ*: 


WANTED 

(AJdiiiiinal  Wanted  Adverliscmtni>  tin  page  2'^) 


Manager,  Technical  Empl. 
Westinghouse  Elec.  Corp. 

306  4th  Avc.,  Pittsburgh,  Fo. 


BADLY  NEEDED  NOW 

TS47APR  Oscillators 
1-208  Generators 
TS34AP  Synchroscopes 
APR-4  Coils  &  Receivers 
Spectrum  Analyzers 
TS173-UR,  1 S174-UR  &  TS175 
Heterdyne  Oscillators, 

Etc.  Etc. 

PLEASE  GIVE  DETAILS  AT  ONCE  TO 


WANTED 

Teletypnwriteri  compUta,  componaats  or 
parts.  Any  quantity  and  condition. 
W-66r>4,  Electronics 

330  West  42nd  Street.  New  York  IS,  N.  T. 


WANTEI> 

WESTERN  ELECTRIC  VACUUM  TUBES 

Typos  IQIF.  102F,  272A,  274A  or  B.  310A 
or  B,  31  lA,  313C.  323A.  328A,  329A.  348A, 
349A.  3S2A,  373A.  374A.  393A.  394A.  121A 
Ballast  Lamps. 

\V-684I.  Electronica 

330  West  42nd  St..  .New  York  18.  N.  T. 


*  l\  \tH\  tiN  III  K  VltllJTY  TO 

HWIH.K  OI  II  K  TI  H\o\t;ii  .vT 
TROUT  M.MtlJlN*^ 

U'rtrr  .Noil  t- 

W1377  Electronics 

330  W.  42  St.  New  York  18,  N.  Y. 


TEST  EQUIPMENT 

of  hiqh  quality;  state  askinq  price,  aqe 
and  condition  in  first  letter. 


WANTED 
Good,  used 

HOT-CUT  FLARE  MACHINE 

To  take  >s"  diameter  glau. 


RCA  Victor 

Camden,  N.  J. 

Requires  Experienced 
Electronics  Engineers 


KC.A's  steady  growth  in  the  field  of  elec- 
ironics  results  in  atiractise  opportunities 
for  electrical  and  mechanical  engineers  and 
physicists.  Experienced  enKineers  are  find- 
inx  the  "rixht  position'*  in  the  wi^e  scope 
of  K(!A’s  actisities.  I  quipment  is  hein^e  de* 
seloped  for  the  followings  applications: 
communications  and  nasiK^tional  equip¬ 
ment  ftjr  the  asiation  industry,  mobile 
transmitters,  microwase  relay  links,  radar 
systems  and  components,  and  ultra  hi^h 
frequency  test  equipment. 

These  requirements  represent  permanent 
expansion  in  R(  A  Victor's  I  nKineerin^; 
Disision  at  (iamden,  which  will  provide 
excellent  opportunities  for  men  of  hi>:h 
caliber  with  appropriate  training  and 
experience. 

If  you  meet  thc'se  specifications,  and  if 
you  are  looking  for  a  career  which  will 
open  wide  the  door  to  the  complete  ex¬ 
pression  of  your  talents  in  the  fields  of 
electronics,  write,  giving  full  details  to: 

Notlonol  Bacruiting  Division 
Box  134,  RCA  Victor  Division 
Rodio  Corporotion  of  Amorlco 
Comdon,  Now  Jorsoy 
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CASIE  AOORCSS:  consume  ^ 

PHOME  oio»Y9,^»aR 

_  131  LIBERTY  ST.deexE 

■  KEW^YORKT,  N."y. 

C.f.C.MOMfV  MCK  EtMRANTEE,  (3  MIM.OCDIR  . 

M  WT  EO.E.  W.Y.C.SW»>tWKT««H»»«Cllltll.O«tf  WIWmtCMWtSiWTCtJ 


SEARCHLIGHT  SECTION 


II.  ¥.  tOMPOIV E:%T!^-iMl€IMI \Vx%  VE-TEKT  EI^I; I l•ME.^T 


3CM  WAVCMCTER  i'uveraito  !i000  D.'.oO  Mes  w/ 
Tallb-  Chan  Al)«orb.  «  t'lrc.  FIjuujp  or 

XMSN.  T>p€  w  Sg  Flai»«.*».  Ntw .  $75.00 


1.25  CEMTIMETER 


*'K**  BAND  OIRCCTIONA'  COUPLER  ('(’104 

Al^S  .:4  20  !»H .  $49.50  ea. 

'‘K"  BAND  FEEDBACK  TO  PARABOLA  HORN. 

Mlth  prf>Minz.il  wiDdou . $30.00 

MITREO  ELBOW  cosrr  to  coyvr . $4.00 

TR  ATR  SECTION  choke  to  cover . $4.00 

FLEXIBLE  SECTION  I*  choke  to  choke  ..  $5.00 

ADAPTER.  r<i.  co\er  to  !»q.  cu(er . $5.00 

MITRED  ELBOW  and  S  Mictiuiu  choke  to  co>er 


Test  set  deiigned  to  provide  a 
means  of  rapid  che  kint  of 
crystal  diodes  IN2I.  IN2IA, 
IN2IB.  tN23.  tN23A.  IN23B. 
Operates  on  l<2  volt  dry  cell 
battery.  3x6x7. 

N<w  $35.00 


e,  "N"  odipu'  aii>i 

.  $27.50 

p  output  TK  pick  up  loop. 
ry(>e  *;2Al(il  .  $14  50 

<i>prh  ddJU.^tabie,  StM-rrv 
.\.V(I  .  $9.50 

a*  r  Kid  I'l'ax  Miih  ’  ar 

.  .  . .  ...  $25.00 

lie  Bend  0'  radlu-  K  ot  11  plain  $15.00 
lie  Bend  J*  rad.u»  K  or  11  plain  I'lr- 

diiKcs  .  $15.00 

A  ]»  cm  anvnrid  e<tuipm>‘(it  O'n'.lHtinx 
in  i'M  wavctruidc  sections,  each  p<>Ur 

.....  .  defcT**cs . $75.00  per  set 

(PN.7  McNally  Cavity  fur  rurit.  mkIi  tuning 
-'lut:'  ...  $5.50  each 

‘S"  BAND  XTAL  MOUNT,  ipdd  platnl.  with 
2  f\ip‘  ■  N"  «•^^nnectof., .  $12.50 

.  $i!25 

SPLITTER:  72'>  Klystron  input  dual 
I'PUT  . .  $5.00 

MAGNETRON  TO  WAVEGUIDE  coupler  with 
721  .\  diiiilexcr  rautv.  *!<.|.|  i.iatct  $27.50 

>0  CM  WAVEGUIDE  SWITCHING  UNIT,  iwltchei. 
1  Input  to  any  of  3  output'  Standard  IS*  z  3” 
*fui>le  with  '-.uare  flaiutc'  I'umpieie  with  115 
va<'  or  dc  arranged  awitchina  nw>l«u  Mtii  Kav 
theon  I'UI'  24A.\S.  New  and  «-oinplete  $150.00 
“S”  BAND  Mixer  inhlx. ‘with  cry.Hial  mount. 

pKOk  up  loop,  tunable  ''Utpii^  . $3.(M 

721-A  TR  CAVITY  WITH  TUBE,  toiuplcte  vrith 

tuning  tiiuiitiei' .  ....  $12.50 

10  CM.  MrNALLY  CAVITY  Txpe  S<i .  $1.50 

WAVEGUIDE  SECTION  M('  44.^A  111.  Ang.e 

bimd  ‘v  tt  (lA  '*•  slotted  Msiion . $21.00 

10  CM  OSC.  PICKUP  LOOP,  with  male  lloiuedell 

output  $2.00 

10  CM  DIPOLE  WITH  REFLECTOR  In  Iiicte 
b.iil.  with  tvtie  "V  "  cir  Siierrx  tlttina^  .  $4.50. 
10  CM  FEEDBACK  DIPOLE  ANTENNA,  in  luc- 
ite  ball,  ftir  Um*  with  paralxda  ~b*  Hiki«1  I'oax 
Input  . . .  $8.00 

PHASE  SHIFTER.  lU  «M  VVVVHJriUK  WK 
T$I'K  KS  K  ri.ANh  Til  11  I’LANF 

MATcniNC  sides  M\I(K  A  ilADAll  $95  OC 
72IA  TR  cavities.  Heavy  ',l\er  plat^^l  $2  00  ea 
10  cm.  burn  and  rotaiuiK  j<>»ii  a.'M-iabiv.  Koid 
pla  int  .  . .  $65  00  ea. 


WAVE  GUIDE  iv  x  U  P*’r  ft  .. 
K  BAND  CIRCULAR  FLANGES. 
3i3l  K  BAND  MAGNETRON. .  . . 
K  BAND  MIXER  SECTION . 


Slotted  lii 


CRYSTAL  DIODES 

Each  2  for 

$1.00  $1.79 


3  CENTIMETER 

'.2*  GUIDE  UNLESS  OTHERWISE 
SPECIFIED) 


(STO  I' 


723  A  B  Klystron  mixer  section  with  crystal 
!.<  ke  flaniie  and  Ir.s  ttaiian  output 
TR-ATR  Section  tor  ulxne  with  724  ATU 


PICKUP  LOOP.  Tvpe 
TR  BOX  “  • 

POWER 


SL  WAVEMETCR  TSpe  IVOOAHM  ..  $125.00 

lOCM  ECHO  BOX  CABV  14A1tA  1  of  OHU-;i. 
2'‘90  MC  to  :il7u  Mes.  dire«-t  mdinii  microm¬ 
eter  head.  Um*:  predudlun  m  .ile  plu^  'J%  tu 
minus  O'f.  Tsp**  "S"  Input.  Ilcsonan-'e  indi- 
••a’or  meter.  .New  at»d  Comp,  w  aiee"  |b«x  and 

1*1  CM  liirecti<*nal  Coupler . $150,00  1 

10  cm  horn  assembly  con'tstinK  of  tun  dl'hes 
with  dipoles  tee«li|irf  'insle  tvia-  '  .V  ■•utput.  In 
elu.b-'  1(12'  c  type  '  N  '  -  T-  .'un.  Moii  and  t\pe 

’  .N  "  pu'kup  prulK-.  Mfft.  (-able  .Stw  $15.50  I 
10  cm.  cavity  'vpe  wavemt-ters  0'  ilevp.  in! 

diaim-ier.  (  oax  output.  Sdver  plated  $64.50  ea.  j 
10  Cm.  echo  box  part  of  SF  radar  w  ll'>  volt  He 

tuninit  .Motor  Mil*  'iit  I14.y.\ . $47.50  i 

THERMISTER  BRIDGE:  Tower  meter  I-2U.3  A. 
l"i-m  ni’K  W  K.  (  omplete  with  me*er.  Inter  ' 
tiolaiion  eba  T.  poitatite  carrv.iitt  caNe  572.50 
W.E.  1  138.  Sutnal  K*'nerator,  270n  »o  2ii"0  Me. 
rantte  I.^Kbtb"Use  !ut>e  OMullator  w.tb  attenuator 
A  output  meter.  11.'  V.$C  Input  reir  INc.  aupplv. 

With  cifuir  d.aK'am .  $75.00 

3  cm.  ^tablll/*•r  cavity,  iian.Miii>i'ion  type  $20.00 

3  CM.  HORN  AT.48'UP  model  “^lO.  Tvpe  S  ’ 

input  Hvy.  Mlver  plated . $6.50 

AT-68  UP  3  C.M  Horn  «sith  type  N  tlttinK.  $5.00 
TS>69  AP  Voltage  Divider:  H.snimn  lb".  S  fnr  2u8 
to  2'>"'HiV  10:  I  tur  2"*i  ic.  2"(i"v  input  Z  2000 
I  obm.  output  Z  4  iiictt.  flat  re>p<>n->e  l.'>u-5  iiiea 

1  cy, .  $42.50 

10  CM  WAVEMETCR  MK  tvm*  lidi  loo  Trana 
misHlon  tvie-  .N  tift.riK'.  \erHler  rcK-f  m;c.  d;al 
I  k-->bl  p  a’ed  w  .  ahb  ciiart.  1'  (i  WF  F  '--*!  mtr 

X*.'.4"4V  New  .  $99.50 


90  degree  twist,  6  inches  lonit . $8.00 

723  AB  Mixer  lt<'ac'on  l>ual  Oscillator  .Mouri* 
with  erv'tal  h*>lder  .  $12.00 

2  Way  Wave  directional  coupler.  ty>je  N  tirnn.: 

1»,  X  S'  guide  2*iliT. . $18  50 

CG  98B  APG  i;;.  12'  rtetible  atrilon  IS'  -x 

111*  . $10.00 

TR-ATR  Section.  .\Ts  fer  11524.  with  724  .KTU 
Cavity  with  11524  and  724  tubes.  Complete  $21.00 

Crystal  mount  in  vvavr-i^uide .  $17.50 

S03  ECHO  BOX  XMSN  tvpe  cavliy  w  Ivelloww 
$28.50 

3  cm.  180^  bend  with  pie>.surizlnir  nlpi)I'-.$6.00  ea. 
3  cm.  90*  bend.  14'  long  ibj*  twl't  with  pres.'.urtx- 

iiiR  nitipie  .  .  $6.00  ea. 

3  cm.  -  S  -  eurv  is'  lutiK .  $5.50  ea. 

3  cm.  -S'  >-urxe  long .  $3.50  ea. 

3  cm.  right  angle  bends.  ’'K  '  plane  18*  h-ng  enver 

to  rover  . $6.50  ea. 

3  cm.  Cutler  feed  dipole.  11'  irom  paralvoia  mount 

’  .  f.-»^  hack . $8.50  ea. 

APS-31  mixer  section  fur  mounting  two  2K2.'i's 
li.aron.  rel.-i-nre  cavitv  11524  TU  tulie.  New  and 

"inplete  wrh  attenuating  .sIurk .  $42.50  ra. 

DUPLEXER  SECTION  for  1  1524 . $10.00 

CIRCULAR  CHOKE  FLANGES,  solid  bra.<H.  .55 
SQ.  FLANGES.  FLAT  BRASS  .  en.  .55 

FLEX.  WAVEGUIDE  . $4.00'Ft 

TRANSITION  i  x  *o  P*  x  S.  14  In  L  $8.00 
-  X  ’  BAND  PREAMPLIFIER,  cotisisfing  of  2  723 
15  I  K-al  osciliatiT  ta-aci-ii  feeding  wavegtible 
and  TR  ATR  Dupl*-xer  sect.  incl.  ;:b  .M(  Tre 

Amp  w  Tide's . $57.50 

Random  Length',  .^-avegd.  r*  to  I8*  I^. .  .SI.lO'Ft. 
WAVEGUIDE  RUN.  , '4*  x  S'  nlde.  consisting 
>  f  4  tt  secth  n  with  lit.  angle  l>enil  on  one  end 

2'  4'.  d^-s  l«ei  d  other  end . $8  00 

12*  SECTION  4:,  deg  twist.  90  deg  bend  ..$6.00 
M*  STRAIGHT  WAVEGUIDE  se.dmn  choke  to 
cover.  Special  heavy  Constnnilon.  silver  plated 
$4.50 

15  DEG.  BEND  10*  choke  tn  iwer .  $4.50 

5  FT.  SECTIONS  choke  to  cover.  Silver  TiatiHl 


r'a"  RIGID  COAX.— Js"  I.C. 

In"  rigid  coaxial  tuning  stubs  with  vemier  stub 
adjustment  loi.l  l’iate*i  $l7.50 

Vu’  RIGID  COAX  ROTARY  JOINT.  lYe-.Kun/ed 
Sperrv  rspic,!  ,  (^..id  Tia'ed  $27.50 

Hipide  av'indilv.  Tart  of  S(  U  'H4  .  .  $25.00  ea. 

Ih.tarv  punt  Tar  of  Si  IC-.  -vi  $35  00  ea. 

RIGHT  ANGLE  BEND,  with  ne\ible  coax  output 
p.ckup  I'H.p  $8.00 

SHORT  RIGHT  ANGLE  BEND,  with  pre»sur1/tng 
Ti  i»i>le  .  .  $3.00 

RIGID  COAX  ro  ttfx  Coax  connetior  $3.50 

STUB-SUPPORTED  RIGID  COAX,  gold  pla’ed 

y  leructh<>.  IVr  length .  $5  00 

RT.  ANGLES  ‘o-  alnne  .  .  $2.50 

RT.  ANGLE  BENO  15'  L.  OA  . $3.50 

FLEXIBLE  SECTION:  ly  L  ktiUe  to  fe 

iii.de  .  $4.25 

MAGNETRON  COUPLINGS  to  itgld  coax. 

uiik  TU  pickup  bMtp.  gold  pia’e«l...  ....  $7.50 
FLEX  COAX  SECT.  Appp-x  lU  ft.  .  $(6  50 

's'*  RIGID  Va  "I-C.” 

CG  M/U  4  foot  flexible  section  *4*  10  P'*-s 

MuriM-d  .  ....  .$15.00 

RIGID  COAX  I5.a<l  Siipp  t.d  ler  }'.. . .  $120 

SHORT  RIGHT  ANGLE  BEND  . $2  50 

U<gating  '"in’.  wi*h  deck  iimunting  ...  $15.00 
RIGIB  COAX  slotted  sect.  <n  ('(  f.ii.AT  ..  $5.00 

MISCELLANEOUS 

Tn»e  patching  cord  fenanie  ta 

udng  lur.  IT  cai.ie  12*  bmc  $2.25  ea. 
.kN/TI‘S-115  tiangt'd  nipple  and  m'-'rt  aa-w-mhly 

f(w  rotary  coupling  .  $1.75  ea. 

IbilM*  ronn*‘ctor  Nao  type  4‘*'7'<  ..$1.50  ea. 

TranainimloQ  line  pressure  gauge.  T  1$  lha. 

$1  85  ea 

INilse  cable  assembly  NVes'ern  FT'-etric  txim 

I»|t;32b2.  10  re.t  long  .  .  $4.50  ea. 

HtHmdell  Jack  Western  Klecrnc  ltd  12;«fl2  1  1*  It 

Mi  102X .  .  $1.75  ea. 

.kdairfer  tvi»e  N"  lUH  1  u-  IUJI7/U  or  M  1/ 

cable  .  $4  .$0  ea. 

ADAPTER  TVPE  “N"  TO  RG.7I/U  CONNEC¬ 
TOR  $5,50 

F.29  SPR  2  HIGH  PASS  FILTER  P/0  A4 
APR-SAX.  TYPE  •  N  ”  CONNECTORS  $1250 

51agrietr  <n  coiipltrik  to  -uud  coax  $5.00  ea. 
MAGNETRON  COUPLING  1'.'  to  10  (M  Wave 
guide .  $84.50 

200  MC  COAXIAL  PLUMBING 

Right  Angle  Bend . $35.00 

T  Section  _  $55.00 

T  Sectlofi  with  Adapter  to  in  rig  d  eoax.$65.00 


R.  F.  EQUIPMENT 

LHTR  LIGHTHOUSE  ASSEMBLY.  Tart  of  HT- 

Al'ti  •  A  ATtJ  I  ■  Ue,-.i\er  and  Tran'iiiPter 
l.ilUithuU'e  Cavitii*'  with  awic  Tr.  ra'itv  and 
Tvp.  .N  (  Tu  llcvr.  2C4*i.  2C  43,  11127. 

Tuneable  .VT.X  24uiJ  27**u  .MCS  Silver  plated 
$49  50 

APS-2  lOCM  RF  HEAD  COMPLETE  WITH  HARD 
TUBE  7i  dl.  Tulser  714  M.(gne:i.,n  4:7  \ 
Mixer  all  rigid  ci^ax.  tiicl.  r>’vi.  tront  end 
$210  00 

Beacon  lighthouse  cavity  10  cm  wltli  nuniarure  2$ 
volt  1*1.'  F.M  niul<»r.  Mtg.  Iterfiapl  Une  $47.50  ea. 
T-I2B-  APN-19  10  cm  radar  Beacon  transmitter 

package,  used.  lcv>  tubee .  $59.50  ea. 

SO-3  *‘X"  band  3  cm  RF  package,  new  cumplete, 
including  rci'eiver  unit  as  illustrated  un  I'age  i 
3.:7.  Vuiume  23  UAl*  I.All  S  r  •>  .  $375.00  ea.  | 

Pre- Amplifier  cavities  tyn*  ".M”  74in'.t*u(iL.  to  mse  j 
44*:.\  hgb'huuse  tul)e.  «'i>mplctely  tunable  Heavy  I 

silver  plated  cuii.struct.un . $37.50  ea.  I 

RT32/APS  KA  RF  HEAD.  I  .  n.pl  »ith  7-  A  ' 
.Magnetron  magnet  pulse  xlmr.  TU.V  .\*ni  72:1' 
A/ 15  hs-al  O'!-,  and  (K'acun  mount.  5>re  amplifier. 

I'sAsi  but  exc  cond .  ...  $97.50 

AN  APS- ISA  ’  X''  Hand  cof?;pl.  UK  head  and 
modulator,  incl.  72’  .V  niagnetn<n  and  magnet, 
two  72;. .$  J5  klvstron.s  t  local  os«-.  a  tn-aconi 
1  1524.  TU.  revr  ampl.  diiplex.-r,  H$’  supply 
tn.'wer.  piise  xtmr.  IVak  Twr  Out:  45  KW  apx. 
Input-  11*.,  4"0  cv.  M.sliilator  puUe  duration  2 
micio-M’  ,  Hpx.  I.’IKV,  TK.  I’ul'.e,  with  all  tubea 
incl.  71  15.  '2;-U.  HKU  7  5.  two  72  s.  Complete 

pkg  ..  . $210.00 

S  BAND  AN  APS2.  ('omple’*-  UF  head  arid  niodu 
lator.  im  hiding  magnetron  and  magnet,  417  \ 
inix*-r.  TU  rc -elver  diiplcxer,  bb-wer.  etc.,  and 
...luldete  pulser.  Wi'h  tuU-s,  Used,  fair  cndi 

i.on  .  .  .  $75.00 

10  CM  RF  Package.  ('on'Kts  (.f  So  Xmtr  re- 
••eivrr  U'lng  2  27  magnetron  oscillat«*r.  2'>n  KW 

isak  .n|*ut.  7*»7-l5  re«*eiver-niix*-r .  $150.00 

.\SU  '.b'l  MegacycU''  Ua.iar  U*s-e,ver  with  two  <il 
446  lighthouse  cavities,  new  less  tutn-.s  ..,$37.50 

Rated  Concerns  Send  P.O. 


18*  FLEXIBLE  SECTION  . .  $17,50 

"E"  and  *'H"  PLANE  BENDS . 512.50 

••X  *  BAND  WAVEGUIDE  1 x  S*  (H*  1  Ifi' 

.vau  .Aluminum . Ter  Foot  $  .75 

WAVEGUIDE  1*  \  I  I* . Ter  Fmjt  $1.50 

TR  CAVITY  For  724  A  TU  Tube .  $3.50 

3*  FLEX  SECT.  wj.  flange  to  Cin-.  Flange 

Adajit  .  $7.50 

724  TR  TUBE  (41  TU  U . $2  50 

SWR  MEAS.  SECTION.  &  L  with  2  type  "N  * 
ovirput  probes  .MTI*  full  wave  apan.  Tell  ai/e 

giii.le  Silver  plated  . .  5(0.00 

WAVEGUIDE  SECTION.  12*  long  choke  to  cover 
4  deg.  iwi'i  A-  2‘-..'  ra-ilux.  IH*  deg,  (>en  1  $4.50 
SLUG  TUNER/ATTENUATOR,  W  K  gunle.  gol.1 

plat*-<l  .  $6.50 

TWIST  94>  lief.  4'  CU..L.  70  7'....  ..  i.  i  r.:;. 

Pi.-  . $6.50 

WAVEGUIDE  SECTIONS  24  ft .  long  ^Uver  placed 

with  choke  flange .  $5.75 

ROTARY  JOINT  choke  to  choke .  $17.50 

ROTARY  JOINT  A’hoke  to  choke  with  .ic  k  mount¬ 
ing  .  $(7.50 

3  cm.  mitred  elbow  *‘K"  plane  unplated  $6.50  ea. 


cuoke  to 


WAVEGUIDE 


.  $1.00  per  foot 

.  1.50  per  foot 

.  1.65  per  toot 

n . 75  per  foot 

.  3.00  per  foot 

. 3.50  per  foot 

.  4.00  per  foot 

.  1.20  per  foot 

ft.  lengths  or  smaller.) 

. $6.75  each 

.  4  00  each 

.  4.50  each 


S*  X  1  H*  OI)  Alumi 

14  *  X  .1*  on . 

24*  X  3*  on . 

1*  X  4*  on  Flex  ble 
■i*  rigid  <^ax  %•  IT 
Available  In  10  f'.  to 
UG  65  U  IfX’M  flange, 

UG  51  U  Tmer  . 

UG  54  U  <  hukr 
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CAStE  AOORCSS:  COMSU^O 
PMOMf 


\N  No.  Price  es. 

11.49 


AV  No.  Price  ea. 

ro'  9r . . ,  $  .44 

T’OlO  IT .  I  46 

roil  U .  1.44 

IT012  IT . 64 

nois^r .  1.46 

roM'r .  1.44 

roisr . 64 

rOlfl'U .  1.46 

roi7  r .  I  44 

rOI4/U  ..  .66 

T»016  AU.,  ,  .  I  64 

rOI6  U .  I.2N 

l’01?>4r  _  I  . 44 

T’01»BIT .  1.44 

1*020  r  ..  1.17 

rO20  AU...  1.26 

ro20Br .  1.41 

U021  V . 66 

r02IAU .  1.44 

ro2iBn .  l.•6 

ro22'r .  1.6K 

ro22An .  1.44 

r022BU .  1  34 

r023'U . 66 

1J234n .  1.26 

T’023Bn .  1.?6 

1^027  4  r .  2.74 

r02S  IT .  2  34 

TT026  V .  1.22 

IT02«4»T .  IM 

ro3or,.  .  1.74 

tT032  IT .  24  M 

r03.4  r .  24  46 

r034  I’ .  17  44 

rOSftAU .  16  44 

1^030  IT .  16.44 

1T037  U .  16  44 

II0.37AU .  16.44 

UOA7  U .  2.24 

roftH  n . 64 

U .  2.74 

rO.VlAO .  1,74 

rOA»T  U .  1.64 

rO«0  AU _  I  .14 

rO«l  IT .  2.44 

rOAlAIT .  I.N4 

i’r,fi2  r .  24  44 

row.’l  IT .  I  44 

roM.4  r .  I  <»4 

rOHA  IT .  I  66 

1047  IT _  I  44 

rOHS  |T .  I.I7 

r06tf  IT . 64 

ro90  r _  I  44 

r04l  U .  1.25 

r04l  AO....  I  44 

r062  IT .  1.14 

r0924».I .  I. 14 

r06.3  V  .  .  .  1.24 

r043AlJ .  144 

rf?»4  IT _  1.24 

I  flMAIT.  .  ,  I  44 

row  r .  1  14 

rO».5MT  ,  .  I..14 

U09«'0 .  124 


W  E.  K8  ^'•00  Input  tianitform^r  Windlnc  ratio 
betKe*^  temiinaN  .3*5  and  1-2  Is  1.11.  and  be- 
tw*^n  tpmdnaU  8-7  and  1-2  Is  2,1.  Freu’ienrr 

rantf^  :’*0..'.2n  r  p  s.  I’rnnalloT  core  . $6.00 

G.E.  ffK2731  Uepftitlon  lUte;  6:15  1M»S.  Brl.  Imp 
5*>  Sec.  Imp.  4*0  PiiUe  Width:  1 

MlrrfH.ec  l*rJ  Inptit-  9. .4  KV  I’K  Sec.  ihirmit 
24  KV  TK.  IVak  imtput:  800  KW  HlAIar  2  74 

Amp . $64.50 

W.E  riHR!»2:i  III  Volt  input  pulse  Transformer 
$27.50 

G  E  K21'0A.  Will  recede  13KV.  4  m1rro-ser«>nd 
puKe  »»n  pri  seon-Ury  drllTerleH  MKV.  iVaK 

Power  out  ItWKW  i;  F . . $14.50 

G.E.  fr271t<A  I'ul.'te  Input,  line  to  msKHetron 

518  00 

:9280  rtah  Pulse  or  BliHktnK  Osrlllaror  XFMU 
Krt-i|  limps  7'M>  Rift  rv-3  windings  turns  ratio 
11  1  lMtirtis,.,ns  1  1.1  1ft  T  1  V'  p*  .2  $1.50 

Raytheon  I  X  1x:i2  Turns  T  V  ifttm  IIMS 

$4.65 

G.E.  9118  l*ulse  X!mr  111..  $1.50 

UX  1350  .  $5  95 

I'Ulse  I  ;2  \\\P  M2!4r.  $6.00 

l^llse  i::i  inv  2K  MJosfl’  $2.25 


loud  speaker,  d' 
T>pe  PH*  A  cm- 
arnpuner.  ere  , 


#K  24c 

1.1.4  44c 

#24  .16c 

424  44c 

#44  46C 

#14  34c 

#<  2474  54c 
#<  2464  44c 
#<:2460ll55c 


QK  60  2''M,  iiM 

$65  00 

QK  f.2  ir.u  r.\:r.  me 

$65  OO 

QK  '’I*  26:1  2i*Tm  u.  ■ 

$65  00 

QK  911  Raytheon.  $150  00 
Write  for  Your  Needs 

V  ftO  ev  Pr.:  f.*ur  6  IV  4  V 
. $27.50 


Vt  T  2.5U4’$.  1  APS  IS.  T2ul.  ‘ 

352-7176;  Ifr  IIM.  l-u  <•%  . .  ft  IV.  2n 

*;  ;V  ■>  .\mii  1.  ;V.  Amp;  :.2ftV  i2 

APS  15  T2>'2  _ 

352-7278;  Pm  irV.  4"0  »t  S'V.  l.T'. 

••■•v  12x2.  lor  APS-15.  T2"3  lAn.Hp 


S7I69I05:  Pn:  lirV,  PIO  ry  8.r  :  Tpd,  to  rl^e 
.42:V.  Ml  MA:  TllfV,  .947:  A.  671V.  .041  A 

$2  95 

M.7473I9:  Prt ;  115V.  400  er.  Sec;  «.:.V.  2  7  Ami-; 

t.  :tV.  66  Amp:  ft  '.V.  21  Amp . $2.95 

32332:  l^ri  ll.'.V,  4"ii  2400  ry.  Sec.  400  V«^  3'. 

MA.  6  4V.  2  *  -Amp.  6  4V.  14  Amp . 52.25 

312-7I3RM;  Pm  iirv.  400  2400  cy  Sec:  ft40  V. 

M A  :  2  IV.  1  ::  Amp  .  $3.85 

352-7179:  Prl  :  ll’.V.  400-24<i0  ry.  Sex':  ft  5V.  12 

Amp  I't  2M'V.  P‘ft  M.\:  .IV.  2  .Amp . $3.50 

4r9069;  Pn  •  n'./KftV.  4iil|-2ftOO  ry,  Sec:  6*«0  Vet.  Ml 
M,\  .  6  3  V.t.  2  .Imp.  4  Vet,  2  Amp  .  .  .  $2  45 
1  7.’  Amp.  Kr  Ins.  •  .IV.  3  Amp.  6  5V.  6  5  Amp: 
6  :v  2\  6  n't\  P  0/AN/APQ5  $5.85 

KS  9007;  l*n  IMV.  4nft  2400  ey.  See:  734  Vet.  177 

M  4  •  ITin  Vet.  177  M  A  .  $5.95 

0-160133:  Prl  ll'V.  400-24"0  ry.  Sec;  6.3V.  O'* 


2J46 

iJ6l 

2J62 

3J3I 

4J34 

714A> 

7IHI>$ 

7i4H$ 

724<.Y 

729. A 

7.14-A 


r2a-2H'»o 


C  E.  S747I957;  Prt  lOM  UO  12U,'1.30V.  400- 

V  Sei-  2  *V.  2*1  Amp  MV  ins .  I 

0-161254:  Pn :  11*.V.  4ftu  c>  See:  ft  3V,  12  A 
i\  2\  ft  3V  I A  P  0  AN  APQ5  .  I 
KS-9685:  l*rl:  11  1  .  4*'ii  24'  0  See:  6  4  Vet 
4V.  :  Amp  f  4\  2  '  Amp . 1 

THERMISTORS  VARISTORS 

0-167112  itut«r  $  95  0.l7l»225  ! 

D-170196  •Ihm.1  >95  D-I67I76 

0-167613  rhii*'.n  4  95  D-*6«6a7 . 

0-164600  !  T  MTM  in  0-171812  . 

X  hnii-l  i;,ij  U-  $2  50  0- 171528  . 

0  167018  Mule  $.95  D-168519  . 

0-162482 

WRITS  FOR  0  99428** 

rpr  AA/rpT). 


KO  28  '1*.  50  ctiiii  Imp  *mp  pul- 
mlti.  ^tartliiic  xidta*:*-  17  K\ 


-  RADAR  -  PVLSK  EQilPMEIVT 


PULSE  EQUIPMENT 

Mir.  MOD.  3  HARO  TUBE  PULSER:  Output 
llilxe  Power  144  KW  tl2  KV  at  12  Ampi  Duty 
Itatio:  *8)1  mat.  IhUse  duration:  5,  I.O,  2,0 
tme:o%ee.  Input  \.>1ra*e:  11.4  y.  4'MJ  to  24oO  ep*. 
I’»es  1-71511.  4  >*29  II.  3-*:2>.  l-’73.  New 


24  KW  (1200  KW  pki;  pulne  rate  2'K)  PPS.  1.5 
miiTt>xec.  pulse  line  Impedance  5ft  ohnns.  I'lr- 
cult-  series  charitinf  yersion  of  1>C  Ile^tonani'e 
rype.  INes  twn  To,'.  AS  as  rectifiers.  115  y.  400 

■  vrle  Input,  New  wPh  all  tu»>es, . $49.50 

APS- 10  MODULATOR  DECK.  I'ompiete.  letM  tubes 
$75.00 

Bt  I201B  liof^an  pulse  moflulator .  $125.00 

BC  758A  l*uKe  m-lulator . . $395.00 

APS- 10  Iciw  Miltaue  power  supply  less  tube'.  $18.50 
725A  maanetron  pul»6  Iranyformers . $18.50  ta. 


DELAY  LINES 


WILCOX  CS390 
CONTROL  EQUIPMENT 

FOR  AIRPORT  CONTROL  GROUND  STA 


3  CM  RECEIVER 

,  SO. 3  C'ftntpletr  with 

\V.1..  Miser  .\say  1*23 
.\  II)  Keir  F1I.  Tower 
Supply,  B  SlaifeN  IF 
(«\r7)  . $9«..50 


TYPE  CONNECTORS 


PULSE  NETWORKS 

ISA— I.UW.SO:  i:,  KV.  -  A  "  (-KT.  1  mlcroiw..  4l)« 

PPS.  .5*1  obrnn  Imp . $42.50 

G.E.  #61-;3-5-20ft0  .iftPrr.  eKV.  ‘'K”  Clmjlt,  .3 
seetlonp,  .5  mlcruseeond.  21MKI  ITS.  50  ohmx 

Impcflance  .  ..$6.50 

G.E.  4f:iK  CM!  810;  8-2  24  40.5)  .50P4T:  3KV. 
-K"  nCT  Dual  t'aftx  Pnlt  1.  3  Sections.  .84 
Mlerosec.  81ft  PPS.Tn  ohm-i  Imp;  Tnlt  2.  8  Sec¬ 
tions,  2.24  Mlerosec.  4**5  PPS,  50  ohms  Imp  $6.50 
7.5K.'l-l-20'*-ft7|’.  7.5  KV,  "K"  i'lrrult.  1  mlerosec. 

2'M»  PI*S.  67  ohms  tmpwlanre,  3  seft Ions. .  .$7.50 
7.."K4  18-6*1  671*.  7  '  KV.  -K  -  ('Imilt.  4  sections, 
18  niier.Kec.  6ft  PI»S.  87  ohms  ImpeiUnee  $15.00 
7  'F.3  3  2*16  «1T  7  5  KV.  "F'  Oretilt.  3  ra’crose*- 

2*'**  ri»S.  67  ohms  Imp  .  3  seetlom*.  _ $12.50 

0171950  . . .  ,  .$9.50 

PULSE  TRANSFORMERS 

G.E  K. -2745  .  .  139.50 

G.E.K.-2744.A.  II.’>  KV  huh  Vonase.  .:.2  KV  Lim 
Vnpaice  *9  2h0  KW  open  <270  KW  max  i  I 
mirro  'ee.  or  *4  mlerosec.  »  80**  PI*S.  ,  ..$39.50 
W.E.  *0168173  ni-Volt  Input  tran'fnrmep.  WK 
iinpe.!aiu'6  ratio  50  ohmi  to  ?*ft0  nhtis.  $'re<i. 
raiiRe:  li)  kr  to  2  mr,  2  aertlons  parallel  eon- 


TELEPHONE 
EQUIPMENT  I 

FT.  &  R  IV  •  '-J 

101.A  APPLIQUE  •  ^ 

P  .  dr-s  n.*ee*.Narv  halaiiriiiE  fa'-llltles  for  T’ur 
wue  repeater  when  u'eil  on  two  wire  lines  wtiii'l, 
may  he  v«uee  fri*«ju«  rn  %-  telephone  lines  of  oin-n 
wi.'e,  or  non  ioa-l*-*!  u*  I'a>le<|  cable  Std.  19*  chan 
nrl  iron  ra<*k  mt*  PrtiT.  new.  romplete  wltli  *•.  », 
manual  .  $54  00  I 

400  CYCLE  TRANSFORMERS 


COAX  CABLE 


SUPER  SONICS 


Fil.  Trant.  for  ahnye  II5V  *'.0  ev  Pn: 
Sec-  •.fttWiVT 

Mathftron  Kit  of  four  UK's  2875  T:7' 
'pei'lal  . 

Pk  Pwr 

Tube  Freq.  Rande  4>ut 
2J3I  J'xiO-'JHfM)  me.  26.5  KM 
iJ2l-A  934.5-»4*>5  me.  .Ml  KM 
2J22  3267-3333  me,  26.5  KM 

2J24  J1W.»-.‘3019  me.  275  KV4 

2J27  29.A5-2092  roc  275  KM' 

2J32  27NI-2820mc.  285  KM' 

2J14  2700-2740  2Sr*  KM 

2J37 

iJJAPXB  324ft-.3263  me.  5  KM 
2J39  pkB.  3267-3333  mc.  87  KM 


MAGNETRONS 

OK  .  I  2":-  r.-i'ii  II . 


"UHF"  COAXIAL  CABLE 
CONNECTORS 

AN  No.  Dcacriptiun  Price 


WRITS  FOR 
CSC  MICRO 


o*!i?o^2J*  .  JiSS 


NOW  AVAILABLS 


72H.A$  .  BY.  t'Y.  I>Y.  KY.  FY.  (lY 
7#«-A.  B.  C.  U  6HI>-7II)  .50  KM' 

7fa-AY.  BY.  I>Y.  KV.  FY.  (iY 
Klyatruna:  T23  \  It  707B  M  Cavity 
417A  2K41 

MAGNETRON  MAGNETS 

flauaa  Pole  Diarn.  Spaclnd  Price 

48S«  3  4  til  .5  s  in.  $12.90 

4200  21  32  in.  3  4  In  $17  9# 

KIM  1  5  H  ID  I  5  16  in  $12.9* 

IHa*  1  5  h  In  1  1  2  111  $14.9* 

Clectromasneti  for  fna*netront  700A  $24.50  aa. 

GE  Mafttef  txpe  M778'<I]5.  (•!  d  «taiire  between 
(H.ie  ta<e}»  Tanahle  from  2  1  16*  *  im>«>  i;»iisei  to 
:  1  2*  i22u*i  Kau:«e).  Pole  dia  1  5  >  I'  ••  SCU 
■M.  N.-W  .  $34.50 

MARINE  RADAR 

MKI  \M»  SO-H  K.\I).\K  SF.TS.  <'omi»lete. 
Ill  I  s«wi  hut  Karellent  4  iimilllftn.  10  CM 
Siirfu4-e  Searr-li  uhltir  «ir  2>r!7  Mhr- 

iielntii,  <11*  >li«er.  1*1*1  Indif-uttir.  Input 
1 1.%\  DC.  I  weyl  on  Merchant  Shlpw  through¬ 
out  the  world.  Ft  t'  Appr<»ved.  Iiuarafiteerl. 
I  I  « I  *30.00. 


u 


A 


PMOMt 


131 
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|3 
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M 
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ISttAND  N€W  SUKPLUS  OPfSKSD  BY  A  ISADIMG 


A.C.  MOTORS 

5071930,  Delco,  115V.,  60  Cycle,  7000 

r.p  m  Price  $4.50  each  net. 

36938-2,  Haydon  Tim- 
ing  Motor,  1  10  V.,  60 

Price  $3.00  eo.  net. 

Type  1600  Hoydon  Timing  Motor — 110 
V.,  60  cycle,  3  2  w  4  rpm  with 
broke  Price  $4.00  coch  net 

Type  1600  Hoydon  Timing  Motor — 110 
V.,  60  cycle,  2  2  w  ,  1  240  rpm 

Price  $3.0d  each  net. 
Type  1600  Haydon  Timing  Motor  110 

V  ,  60  cycle,  2  3  w  ,  I  rpm 

Price  $2.70  mch  net. 
Type  1600  Haydon  Timing  Motor,  110 

V  .  60  cycle,  2.2  w  ,  1  1,5  r  p.m 

Price  $2.70  each  net. 
Type  1600  Hoydon  Timing  Motor  110 
V,  60  cycle,  3.5  w,  I  rpm  With 
shift  unit  for  outomatic  engoging  and 
disengaging  of  geor 

Price  $3.30  ea.  net. 
Type  1600  Haydon  Timing  Motor,  110 
V.,  60  cycle,  2  2  w  I  60  r  p  m 

Price  $3.00  eoch  net. 
Eastern  Air  Devices  Type  J33  Synchron¬ 
ous  Motor  115  V.,  400  cycle,  3  phose 
8,000  r  p  m  Price  $8.50  each  net. 
Telechron  Synchronous  Motor,  Type  B3 
115  V  ,  60  cycle,  2  rpm  ,  4  w 

Price  $5.00  each  net. 

SERVO  MOTORS 

CK  1,  Pioneer,  2  phose,  400  cycle 

Price  $10.00  each  net. 
CK  2,  Pioneer,  2  phase  400  cycle 

Price  $4.25  each  net. 
10047-2-A  Pioneer  2  phase,  400  cycle, 
with  40:  I  reduction  gear 

Price  $7.25  each  net. 
FPE-25-1 1 ,  Diehl,  Low  Inertia,  75  to  1  1  5 

V  ,  60  cycle  2  phase. 

Price  $16.00  coch  net. 
FPE-49-7  Diehl,  Low-lnertio,  115V,  60 
cycle,  2  phose  3  0  amps  .  10  w  ,  out¬ 
put  Price  $34.50  eoch  net. 

FPE-25-1 6  Diehl  Low  Inertia  20  V  ,  60 
cycle,  2  phase,  1600  r  p  m  85  amps 
Price  $10.00  CO.  net. 
CK2,  Pioneer,  2  phase,  400  cycle,  with 
40: 1  reduction  gear 

Price  $6.50  each  net. 

minneapolis-honeywell  type  B 

Port  No.  G303AY,  1  I  5  V  ,  400  Cycle, 
2  phose,  built-in  gear  reduction,  50 
lbs  in  torque  Price  $8.50  eoch  net. 

AMPLIFIER 

Pioneer  Gyro  FIuk  Gotc  Amplifier,  Type 
12076-1 -A. 

Price  $17.50  eo.  net,  with  tubes. 


COMPLETE  LINE  OF 
AIRCRAFT  THERMOCOUPLES 


REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730-2  Indicator  and 
AN5730-3  Transmitter  26  V.,  400 
cycle. 

Price  $40.00  per  set  new  sealed  boxes. 


Kollsmon  Remote  Indicoting  Compass 

Set  Transmitter  part  No.  6/9-01,  indi¬ 
cator  part  No  680k -03.  26  V  .  400 
cycle.  Price  $12.50  each  net. 


Schwein  Free  &  Rote 
Gyro  type  4  5600 
Consists  of  two  28 
V  D  C  constant 
speed  gyros  Size 
8"  X  4  25"  X  4  25" 

Price  $10.00  eo.  net. 

Schwein  Free  &  Rote 
Gyro,  type  46800 
Some  as  obovc  ex¬ 
cept  later  design 

Price  $15.00  each  net. 

Sperry  A5  Directional 


656029,  I  15  volts 
400  cycle,  3  phase 

Price  $17.50  each  net. 

Sperry  A5  Verticol  Gyro,  Port  No 

64484  1.  115  V,  400  cycle,  3  phase 
Price  $20.00  each  net. 

Sperry  A5  Amplifier  Rock  Part  No 

644890.  Contoins  Weston  Frequency 

Meter  350  to  450  cycle  ond  400 
cycle,  0  to  1 30  voltmeter 

Price  $10.00  each  net. 

Sperry  A5  Control  Unit  Port  bin 

644836  Price  $7.50  each  net. 

Sperry  A5  Azimuth  Follow-Up  Amplifier 
Part  No  656030  With  tube 

Price  $5.50  each  net. 

Pianeer  Type  1 2800- 1 -D  Gyro  Servo 
Unit  115V  400  cycle  3  phose 

Price  $10.00  each  net. 

Norden  Type  M7  Verticol  Gyro  26  V 
DC  Price  $19.00  each  net. 

Norden  Type  M7  Servo  Motor  26  V 
D  C  Price  $20.00  coch  net. 

Allen  Calculator,  Type  Cl  Bonk  and 
Turn  Indicator,  Port  No.  21500,  28 
V  DC  Contoins  28  V  DC  con 
stont  speed  gyro. 

Price  $10.00  coch  net. 


D.C.  MOTORS 


5069625,  Defco  Constant  Speed.  27  V., 
120  rpm  Built-in  reduction  gears 
and  governor  Price  $3.90  eoch  net. 

A*7155,  Delco  Constant  Speed  Shunt 
Motor,  27  V  ,  2  4  amps.,  3600  r.p.m  , 
1/30  hp  Built-m  governor 

Price  $6.25  each  net. 

C-28P'1A,  John  Oster  Shunt  Motor,  27 
V.,  0  7  amps  7000  r.p.m  1/100 
h  p  Price  $3.75  eoch  net. 

Joeger  Wotch  Co.  Type  44-K-2  Con- 
toctor  Motor  Operates  on  3  to  4  5 
volts  DC-  Makes  one  contact  per 
second  Price  $2.00  eoch  net. 

Generol  Electric  Type  5BA10AJ52C,  27 
V.  DC,  0  65  amps.,  14  oz.  in 
torque,  145  r  p  m.  Shunt  Wound,  4 
lead  reversible  Price  $5.00  eoch  net. 

General  Electric  Type  5BA10AJ37C,  27 
V.  D  C  ,  5  amps,,  8  oz.,  m  torque, 
250  r  p  m  Shunt  Wound.  4  leads  re¬ 
versible.  Price  $6.50  eoch  net. 

D.C.  ALNICO  FIELD  MOTORS 

5069456,  Delco,  27  5  V  ,  10,000  r  p  m 
Price  $4.70  each  net. 

5069600,  Delco,  27  V,  250  rpm 

Price  $5.00  each  net. 

5069466,  DcIca,  27 
V.,  10,000  rpm 


Price  $3.50  each  net. 

5069370,  Deica,  27  V,  10,000  rpm 
Price  $4.70  each  net. 
5069230,  Deica,  27  V  145  r  p  m  , 
Price  $5.00  each  net. 
5.  5.  FD6-16,  Diehl,  27  V.,  10,000  r  p  m. 

Price  $4.00  each  net. 
S.  S.  FD6-18,  Diehl,  27  V  .  10,000  r.p  m 
Price  $4.00  each  net. 
5.  5.  FD6-21  Diehl,  27  V  ,  10,000  r  p  m. 

Price  $4.00  each  net. 
Sampsel  Time  Cantrol  Inc  Alnica  Field 
Mafor,  27  V.  DC  Overall  length 
3  5  16"  by  l^s".  Shaft  long  bv 
3/  16",  1 0,000  rpm 

Price  $4.50  each  net. 

GENERAL  ELECTRIC  D.  C. 
SELSYNS 


8TJ9-PDN  Transmit 
ter,  24  V 

Price  $3.75  each  net. 


8DJ11-PCY  Indicator,  24  V  Dial 

marked --10  to  *65 

Price  $4.50  each  net. 

8DJ11.PCY  Indicator,  24  V  Dial 

Marked  0  to  360°. 

Price  $7.50  each  net. 


37  EAST  BAYVIEW  AVE.,  GREAT  HECK,  N.  Y. 
Telephone  IMperial  7-1147 


Write  for  Complete  Listings 


U.  S.  Export  License>2140 

December,  1949  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


SUPPUfR  OF  FLECTKONIC  &  AIUCKAFT  FOUIPMFMT 


INVERTERS 


Wincharger  Corp.  Dynomotor  Unit.  PE- 
10 1C  input  13,  V  DC.  or  26  V.D.C. 
DC  AT,  12  6  or  6  3  omps.  Output 
400  VDC.  AT  135  amps,  800 
V.D  C  AT.  02  omps.,  9  V  A  C  80 
cycle  at  1.12  amps 

Price  $10.00  each  net. 


153F,  Holtzer 
Cobot,  Input,  24 

•  VDC  Output 
115  V.,  400 

cycle,  3  phase, 

750  VA  and 
26  V  ,  400  cycle,  1  phase,  250  V  A 
Voltage  and  frequency  regulated  also 
built  in  radio  filter 

Price  $115.00  each  net. 

149H,  Holtzer  Cabot.  Input  28  V  at  44 
amps  Output  26  V.  at  250  V  A.,  400 
cycle  and  115  V  at  500  V  A  400 
cycle  Price  $40.00  each  net. 

149F,  Hgltzer  Cabot.  Input  28  V  at  36 
amps  Output  26  V.  at  250  V.A,,  400 
cycle  and  115V  at  500  V.A.,  400 
cycle  Price  $40.00  eoch  net. 

12117,  Pioneer.  Input  12  VDC  Out¬ 
put  26  V  ,  400  cycle,  6  V  A 

Price  $22.50  each  net. 


12117-2  Pioneer.  Input  24  VDC 
Output  26  V  400  cycle  6  V  A 

Price  $20.00  each  net. 


5D21NJ3A  General  ilectric.  Input  24 
VDC  Output  I  1 5  V  400  cycle  at 
485  V  A  Price  $12.00  ooch  net. 


PE218,  Bollentine.  Input  28  VDC  at 
90  amps  Output  115  V  ,  400  cycle 
at  I  5  K  V  A  Price  $50.00  eoch  net. 


WESTON  FREQUENCY 
METER 

Model  637,  350  450  cycle  115  V 

Price  $10.00  each  net. 


WESTON  VOLTMETER 

Model  833,  0  to  I  30  V  400  cycle 

Price  $4.00  each  net. 


VIBRATOR 

Roulond  Corp.  vibrotor  non-synchros  type 
Stock  No  3H6694  II,  6,  1 2  or  24 
VDC  ,  input  frequency  200  cycle 

$3.50  each  net 


PIONEER  AUTOSYNS 

AY1,  26  V  ,  400  cycle 

Price  $5.50  eoch  net. 
AY14D,  26  V  ,  400  cycle,  new  with 
calibration  curve 

Price  $15.00  each  net. 
AY20,  26  V.,  400  cycle 

Price  $7.50  each  net. 

AY31,  26  V  ,  400  cycle. 
Shaft  extends  from  both 
ends. 

Price  $10.00  ea.  net. 
AY38,  26  V.,  400  cycle  Shaft  extends 
from  both  ends  Price  $10.00  eoch  net. 

PIONEER  PRECISION 
AUTOSYNS 


AY101D,  new  with 
calibration  curye 


PRICE  -WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY131D,  new  with  calibration  curve 

Price  $35.00  each  net. 
AY  1300,  new  Price  $35.00  eoch  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Diol  graduated  0  to  360°, 
26  V.,  400  cycle 

Price  $15.50  each  net. 
Type  6007-39,  Dual,  Dial  grocuated  0 
TO  360  ,  26  V.,  400  cycle 

Price  $30.00  eoch  net. 

PIONEER  TORQUE  UNIT 

Type  12602-1-A. 

Price  $30.00 

each  net. 

Type  12604-3-A. 

Price  $30.00  each  net. 
Type  12606-1 -A.  Price  $40.00  each  net. 
Type  12627-1 -A.  Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 

Soturoble  Reoctor  type  output  trans¬ 
former  Designed  to  supply  one  phase 
of  400  cycle  servo  motor. 

Price  $8.50  eoch  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1 -A,  5  tube  amplifier,  Mog- 
nesyn  input,  115  V  ,  400  cycle 

Price  $17.50  each  net  with  tubes. 
Type  12077-1.A.  single  tube  Amplifier 
outasyn  input,  115  V  ,  400  cycle. 

Price  $49.50  eoch  net,  with  tube. 

BLOWER  ASSEMBLY 
MX-215  APG 

John  Oster,  28  V.D.C  ,  7000  r.p  m. 

I  100  h.p.  Price  $4.50  eoch  net. 
Westinghouse  Type  FL  Blower,  115  V  , 
400  cycle,  67000  r  p  m..  Airflow  17 

C  F  M  Price  $3.70  eoch  net. 


t 


RATE  GENERATORS 

& 

PM2,  Electric  Indicator  Co.,  0175  V. 
per  r  p  m  Price  $8.25  each  net. 

FI 6,  Electric  Indicator  Co.,  two-phase, 
22  V  per  phase  ot  1800  r  p  m 

Price  $12.00  each  net. 

J36A,  Eastern  Air  Devices,  02  V.  per 
p  m.  Price  $9.00  each  net. 

B-68,  Electric  Indicator  Co.,  Rototion 
Indicator,  110  V.,  60  cycle,  1  phase 

Price  $14.00  each  net. 

Weston  Tachometer  Generator  (oircroft 
type)  model  752-J4  single  phase  A  C 

output.  Price  $17.50  each  net. 

SINE-COSINE  GENERATORS 

(Resolvers) 

FPE  43-1,  Diehl.  115  V  ,  400  cycle 

Price  $20.00  each  net. 


SYNCHROS 

1 F  Special  Repeater, 

115  V.,  400  cycle 
Will  operate  on  60 
cycle  at  reduced 
voltage. 

Price  $15.00  each  net. 

7G  Generotor,  1  15  V.,  60  cycle. 

Price  $30.00  each  net. 

2J1M1  Control  Transformer  105/63  V., 
60  cycle.  Price  $20.00  eoch  net. 

2J1G1  Control  Tronsformer,  57.5/57.5 
V.,  400  cycle.  Price  $1.90  each  net. 

2J1H1  Selsyn  Ditferentiol  Generator, 

57.5,  57.5  V.,  400  cycle 

Price  $3.25  each  net. 

W.  E.  KS-S950-L2,  Size  5  (Senerotor, 
115  V.,  400  cycle. 

Price  $4.50  each  net. 

5G  Speciol,  Generator  115/'90  V.,  400 

cycle  Price  $15.50  each  net. 

5SF  Repeater,  115/90  V  ,  400  cycle 

Price  $19.00  each  net. 

2J1F1  Selsyn  Generator,  115  V.,  400 
cycle.  Price  $3.50  each  net. 

5SOG  Differential  Generotor  90  90  V  . 
400  cycle.  Price  $15.30  each  net. 


ALL  PRICES,  F.O.B  GREAT  NECK,  N.  Y 


37  EAST  BAYVIEW  AVE.,  GREAT  NECK,  N.  Y. 
Telephone  IMperial  7-1147 


Write  for  complete  listings 
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NIACiAllA  exclusively  pre.>en's  the  '‘I’nl* 
versal  Ilahv  Tester”  measuring  3-7/S*  x 
3-1  X  1  .'S  K.*  !  t  !  Contains  a  een-.ltlve 
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Voltsg< 


T-47177  40VI)C  W  250  ma  5V.  6^  3A.  1600 

V.  Ins.  herm.  sealed  $2.49 

8P-105  725-0-72.SV.  ^  60  ma  .  oV.  &  3A.  ** 

6  3V  6t  1  2\.  2.95 

511-T2  350V.  V.  T.  (4  150  ma..  6  3V.  6A. 

herm  aeuled  2.16 

475-T301  245-0-245  (4  70  ma  .  fi  3V.  (4  6  2A..  •  < 

1600V  ins  herm  sealM  2.75 

466*T1R  llO-O-no  (4  225  ma,  5V.  <4  3.\. 

herm  aeale<i  3.25 

PC-llO  600V  C  T.  14  125  ma.  6  3V.  &  3  hA. 

5V.  (4  3A  1600V.  Ins.  herm.  sealed  2.65 


16-16 


600 

3500 

25 

330  AC 

440AC 

440AC 

400 

7500 


uyno 

IMS) 

600 

4000 

330AC 

400 

400 

1000 

1000 

1500 

IMM) 

251M) 

3000 

3500 

6000 


47r>.T302  235fM>-2350V  (4  300  nia. 

69125  2100V.C.T  14  500  ma. 


IMPORTANT  NOTICE.  Please  include  20*«  deposit  with  C.0.0.  orders  unless  rated  Orders  received  withoui 
postage  will  be  shipped  Railway  Express  collect.  Send  us  your  inquiries  today.  We  correspond  in  Englisti 
Spanish.  French.  Italian.  Polish.  Rumanian.  Hebrew.  German.  Portuguese,  etc.  Prices  subject  to  change  with, 
out  notice.  All  stock  F.O.6..  N  V.C..  subject  to  prior  sale. 


1-143  1  72  4\.  lO.iKlOV  $6.95 

1-554  20  125ma  300  *4.95 

475-CU301  3  6  75  ma  160  1600V.  *4.15 

475-CH'<02  10  .tOOrna  100  75noV,  *5.25 

14010  15  200ma  l.Vl  JOOOV.  *5.25 

15406  12  225fnH  200  -5.25 

8-16SR6  2  5-24  .50  4n0ma  Xi  lO.OOOV.  6.95 

.S-16HS5  .675  4f6)ma  45  lO.iKHlV.  6.95 

RC-72  15  12.Tma,  2.'»0  I.600V.  -2.15 

T-4626li  12  275ma  lO.OOOV.  •5.25 

1^218  45  ‘HI  2.75 

T<46256A  12  210iiia.  S.29 

•Herm  Seahsl 
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at  GIVE-AWAY  PRICES! 
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►^CIIF  TranNnutier  for  lUni  u>e.  Complete  wl’h^ 
timing  wreneli,  tule-s.  wtUp  antenna,  and  cinmit^ 
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►  cAl.inrt  mrasurts  a'4  i  6Vi  x  C  S,'.  4 

►  Cll.  .No.  N  JS;  SI’KCIAI.. 

VAAAAAAAAAAAAAAAAAAAAAAAie 


BARGAINS  IN 
NEW  METERS 


LORD  NO.  1 
SHOCK  MOUNTS 

IVi*  lire  ru’iher  shoi  k 

mounts.  :n  driMeil  metal 
flange.  Holds  50  Ihs.  *.llnil- 
nates  sh(«ck  and  Tihratlon. 
Ideal  for  transnrtterv.  recelr- 
ers.  light  experimental  e<julp- 

ci"'-.  $.06 

4  (or  20« 


TRANSFORMERS 


POWER  TRANSFORMERS 
ALL  nrv.  60  CYCLE  PRI. 


SELENIUM 

RECTIFIERS 


WHEELOCK  SPOT  RELAY 


CONDENSERS 


PLATE  TRANSFORMERS 

T-t7168  S4<MV-M0V.  (%  650  m».  Hen 


FILAMENT  TRANSFORMERS 

T-*7I64  6  4V  ff.  8A.  I600V  ln»  herm.  eealeri  J.44 

T.47167  5V.  &  9A.  3500V.  Ice  herm.  nealed  2.75 

SP-100  24V  M  lOA.  4.85 

[>•161917  6  3V.  @  3A..  2.5V.  2A.,  herm. 

healed  1.45 

510-T4  6  4V  a  lOA..  6  3V.  @  5A..  120flV. 

IDH.  herm  healed  2.95 

475-T201  5V.  f.T.  fe  15A  .  1600V  ln«.  herm 


SPST  6  V.D.C.  RELAY 


OVERLOAD  RELAY 


$12.95 


CHOKES  -  REACTORS 

f:ap.  Current  Ree  Inaul. 


160  Orccnwfck  Street^  N*w  York  6/  N.  y. 
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Type 

IR22  . . 

1H22 

IH24  . 

1H29A 

1H24 

IB27. 

IH24 

1H.92 

1  H.<N 

IH4« 

IH.44 

I  Re* 

IN2I 

IN23 

IP2S  , 

2API 

2<  4 

2<;2I 

2<:J2 

JiJ^A 

J(  .<4 

2<  4* 

2<  4A 

2f  44 

2<;4* 

2<;4I 

2I>2I 

2P22 

2F24 

2F25A 

2F24 

2FA* 

iJilA 

2J2e 

2J27  . 

2JM 

2Jil 

2J32  .  . 

2J3.i 

2J.W 

2J17 

2JJH 

2J4<» 

2JB^I 

iJMH 

2K23  .  . 

2K2f 

2K2H 

2X2  K7*. 

iAPI  , 

3B2i 

3B23 

.IH24 

3H24W 

3B2* 

3B2K 

3BPI 

3<;23 

3(:24 

3<.3* 

3c:3l.  . 

3<:Pt 

3npi-A 

3KPI  . 

3fc29  . . 

3FP7  . 

30PI.  . 

3JP7  .. 

4-esA.. 

4'12»A 

4*25*A 

4AI  .. 

4API* 

4<:35... 

4J2e  .  . 

»AP1  . 

SAP4 

5BP1  .  . 

SBP4  . 

M:22  .  . 

m;pi  . 

MJPIA 

SI>21  . 

SPP7 

5<iPl 

»HP4 

5J23.., 

5J29  ... 

SJP2  . 

5I.PI  . 

SMPt. 

SNPl 

*APe<;. 

m:2I  . 

*F4  ... 

AJ4  .  . 

7BPI  . 

7BP7  .  . 

7<:23  .  . 

7<  :24. .  . 

7<  ;J5 . . . 

7DP4  .. 

9<:23  .. 

9CP7.  .  . 


Price 


Price 


Type 

4A3 . 

4A4  . 

*A7  . 

4AH 

«ahc;t 

*AB3  *N3 
4AB7  IH33 
*AC;5GT 
4AC;7  1M2 
4AI>70 
4AF4G 
eACi4 
4AG7. 
4AH4 
*AJ5 
4AK^ 
eAK* 

*AIS 
4AI.7GT 
4405 

*AQe 

...  fcAOrCiT  . 

I  2«  eAR5 
1.5*  4AS7G 
72  *4T* 

1.25  *41* 

K*  *4V*  . 

1  49  *B4C; 

1.5*  *B5 
1.2N  eBAG 
I  *4  4B7 
HM  4BK 
I  25  4BM<; 

1.25  4B4*  . 

1  55  4BF.4  . 

I  2H  4BF4 
I  54  4BC;4<; 

1..3N  4BH4 
I  5b  4BJ* 

I  *4  44  4 

I  *4  44  5 
I  54  44  5(;T 

f.54  44.4 

I  *4  44  7 
1  *4  4<:hg 

HM  4I>4 
44  4l>H<; 

I  2H  4F5 
I  2N  4F5 
I  2H  4i-5GT  . 

M*  hF4 
1*4  «iF44;T 

I  *4  4i7 
1*4  4i-H<; 

1  *4  44;41i 

1*4  4M4 
1*4  4H4C;T 
1*4  4J5 
1*4  4J5<;T 

I.**  4J4 

1*4  4J7 

.M*  4J7GT. 
1.**  4JM<; 

1.A4  4K5<;T  . 
l.*4  *K44iT 
.H*  4K7 
.9*  4K7(;T 
.72  4KN 
.M  4KN(;T 
1*4  41  5<;  . 

.H*  41  *  .  . 

.72  4I.4G 
.55  *1.4<iA.. 

I.2N  41  7  _ 

.55  4I.7<;  . 

t.**  *N4<; 

I.**  4N7 
.55  4N7<;T 

1.95  4P5<;T 
1.25  44^;  4T7< 


Price  Type 

.55  UA7'12B7 
.4*  I4AF7  XXD 
.4*  14B4  .. 

.72  I4B5 . 

.72  14415  . 

.44  144:7 . 

.55  I4F* 

.55  I4F:7 

1.24  I4F7  _ 

.72  I4F5  . 

.72  I4H7  .... 
72  I4J7  . 

1.25  I4N7  . 

.5*  1407 . 

.55  I4K7  . 

.4*  I4S7 . 

.4*  I4W7 . 

94  14X7 . 

.55  19  . 

1.25  I9TS . 

.55  22  . 

.72  24A  . 

.72  25A4  . 

.72  25A4G  .  .. 
.72  25AC;5CT.  . 
.72  25L4GT... 
I.**  25V5  ...  . 
.72  25/5  ... 

.55  25Z4GT _ 

.55  24  . 

.72  27  . 

.72  251)7 . 

.72  3*  . 

.72  31  . 

.72  32 

.39  .321  7GT.  .. 

.72  33  .  .  . 

.72  34 
.72  35  51 
!  44  35  55  . 

.72  35B5 
.55  351  4GT  .  .  . 
55  35V5  4 
1  •<.  35A  4 
1*4.  .35/3 

.5*  35/4<;T  .  .. 

I  *4  357.5<;T  .  . 
1*4  .3* 

.55  .37  . 


Type 

4SN7GT .  .  . 

4S07 

4sg7c;T 

4SR7 

4SR7(;t 

4SS7 

4ST7 

4SV7  .  ... 
4T7<; 

4V5  4(;5 
41  4GT 
4170 
4V4  4V4G 
4V44:T 
4W7<> 

4X4 

4X54iT 

4Y44; 

4Y7G 
4/7<J 
4/5  54; 

7A4  XXI. 
755 

7.54  . 

7.57  .  . 

7.55  . 

7.507 
7AF7  .  . 

7A4i7 

7  5H7 
7B4  . 

7B5 

7B4 

7B7 

7B5 

74:4  I2*3A 
74:5 

74  ;4 

74:7 

7F5  12*1 
7F4 

7F7 

7F7 

7F5 

7<;7  1232 

7H7 

7J7 

7K7  . 

71.7  ... 

7N7 
707 
7R7  . 

7S7 

75  7 
755  7 

7X7  XXFM 

7Y4 

7/4  . 

1* 

125 

1254 

I2A4<;T 

I2A7 

l2A5Gr  . 
I2AH7<;T  . 
12.51.5 
I2AT4 
12.AT7 
1251  4 

12  .51  7  _ 

I2BA4 

I2BF4 

124  2t 

I2F5<;T 

12114 

12J5GT 

12J7G 

I2J7<;T  . 

I2K74;T 

12KH 

I2K54;T 

l207<iT  . 

125.57 
I2SA7GT  . 
I2M;7 
12SF5 
12SF5GT  .  . 
12SF7 
I2SF7GT 
I2SG7 
I2SH7 
12SJ7 
12SJ7GT 
12SK7 
12SK7GT 
12S1.7GT 

'  I2SN7CT  .  . 
12S07 
12S07GT 
I2SR7  .. 
12SR7GT 
1223  .  . 

12X3  . 


Type 
vriii 
551.44* 
551.445 
55  1  532A 
551  542 
551.414 
7225  . 


Priee 
7  95 

15.** 
7  93 

.49 
.*9 
24  ** 


Price 

1*4 


T.vpe 

725.5 

7245  B  4. 
7254;Y  . 
73*5  . . 

75*TL  . 


H12II 

HI. 3 

HI4 

MI5 

M|4 

H24 

K29  5  B 
H29B  3t29 


.2H  45SPF4 
.59  5.3  5 

2  9M  7511 
9.5*  |••||| 

1.75  l**TS 
7.5*  1*1F 

4  5*  1145 

I.IK  1I4B 
1.5*  12* 

4  95  I21A 
4.25  2*35 

3.95  2*.5B 

2.39  2*5F 

12  95  211 

H.95  215.5. 

14.95  2IH 

19  95  221  5 

19  95  2311) 

24.95  2494: 

24  95  25*K 

75  *0  25*1  H 
24  95  252  5 

24  95  259  5 

24  95  242  5  B 

4  95  274B 

24.95  275  5 

24  95  2K2  5  B 

24.95  2H3  5 

24  95  254  5 

.39  29*  5 

4  95  2915 
4  95  294  5 

4  95  3**  5 

1  9N  3*15 

2  95  .394B 

1  H9  .3*4111 

5.95  3*4TI 

.3  95  .3*7  5 

4  95  31*5 

49  .315  5  . 

1  50  .314.5 
4  95  .3275 

3.0*  .33MA 

3  95  .34MA 

3  95  .35*5  R 

4  95  .3.544  .  1) 
3  95  357B  . 

4.95  34N.5S 

7  95  3715  B 

14  5*  374A. 
27.5*  .393A... 
37-5*  394A... 
9H  399  5 .  . 
4.95  4**A  .  . 
19  95  4*1A. 
11*  *0  4*35  B 
4.95  417.5. . 

4.95  434.5. 

2.95  444.5  R 

4.95  454TII. 
49.5*  4.59TL.. 


k;235 
l■^;».3MB 
(;i  144 
(;i  47.3 
f;i  50)5 
(;i  53* 

GI  559 
(;i  47.3 
<;i  497  . 

HFIO*  .. 
HF2**.  . 
HF21* 
HF3** 
I1K?54  .. 
HVIH 
HY415 
HYF 11413 
K1  23  . 

Kl'bl* 

Ml  191 
MY4*ftr. 
p  n3 
RI9* 
R29* 

R 11 .3* 
RFI  .3*  .  . 
KK>*A 
R  K  *2  ... 
R  K  *3  ... 
RK.3I  .  .  . 
RKU  . 
RK  34  .  . 
RK  39  .  .  . 
RK5I  . 
RK52  . 
RK59 
KK4* 
RK42  . 
RK43 
RK45  . 
RK72  .. 
RK73  . . 
RX2I 
RX12*.. 
T2*  .... 
T21  . 

T55  , . . 

T2**  .  . 
T22*  ... 
T24*  ... 
t'HS*  . 

I  X2**  . 
V7*n  .  . 
VR75  . 
VR7*  . 
\R9* 
VR9I 
VRI*5  . 
VR15* 
VT127A 


M74 

M7H  . 

HM4 

MH5 

HM9K 

M9l  .  . 

H92 

9*2P1 

9*5 

9*7.  , 

913 

917 

9IM 

922 

923 
925 
9.3* 
9.315 

949.5 
95* 

954 

955 
954.  . 
957  . 

9.513.5 
959  . 

944.5. 
972A 

975.5. 
991 

1413 
1*14 

1414 
1419 
142* 

1421 

1422 
1424 
1*25. 
1424. 
142H 
1429 
1431 

1433 
14.34. 

1434 
143*. 
1441. 
U42. 


39  44  . . 

41  . 

42  . 

43  . 

45  ... 

45/3  .. 

45/5GT. 


5*55. 

5*B5 


5*1  4C;T. 
.50Y4GT 
53 . 


1R5  .  . 
1A4  ... 
IS5  ... 
1T4 

1T5GT- 

114  . 

115  . 

IV  .. 
2A3  . . . 
255  .  . 

2  5*  .  . 
2  57  ... 
2B7 
2V3G  . 
2X2.5  . 

3.54  .  .  . 

3.55 
3.5I3GT 
.3B7  .  . 
31>4  ... 
3LF4. . 


74 . 

77 . 

7* . 

79 . 

H* . 

Hi  . 

H2 . 

H3  . 

H3V 

K4  4/4.  . 

US . 

M9  . 

I39Y 

117I.7GT 
1I7M7GT 
I17N7GT. 
1I7P7GT. 
117/3  . 

117/4GT. 
117/4<;T. 
FM-1***. 
l'XI3*  .. 
1  X2**  .. 

9**1 . 

9**2 . 

9**3  . 


527  ... 

.531 

532-5 

431P1 

7**R  U 

7*1A  . 

7*35 

7*5A  . 

7*4AY. 

7*4<;Y. 

7*4GY 

7*7A  b 

7*8.5 

71*5  . 

713A  . 

714AY 

715  .5  B 

715G... 

717A 

72*I>Y 

721.5  B 
723AB 

724.5  B 


4R7<>T. 

4.S7 

4.S7G  .  . 

4S8GT  . . 
4SA7 
4SA7GT. 
4.SB7Y  . 
*.S<  :7 
4.S|)7GT. 
4SF9 
4SF5GT 
4SF7.  .  .  . 
4SG7  .  . 
4SH7.  .  . 
4SJ7  ... 
4SJ7GT. 
4SK7  ... 
4SK7GT. 
4SL7GT. 


365GT, 
3S4  . .  .  . 
.3V4  ... 

5A74  . . . 
5R4GY 
5T4  .  . 

5L4G  . 
5V4G  . 
5W4 
5W4<;T 
5X4(;  . 

5Y3<;T 
5Y4G 
5/3 
5/4. 


SEARCHLIGHT  SECTION 


MORE  TUBES— LOWER  PRICES! 

ALL  BRAND  NEW  -  STANDARD  BRANDS 


Price  T.vpe 

54.95  9JP1 
9  5*  91  P7 
4.95  9NPI 

4.95  lOY 

7.95  1*SPF(: 

4.95  1*BP4 

.89  1*3. P4 

4.95  I2I)P7  . 

495*  l2nP8 

4  95  I2FP7 

12.95  I2C;P7  . 

4.95  I2HP7 
1  ••  I2KP4 
I  *0  III  P4 

1.95  I5F 

3  95  15R 

1  18  231)4 

.98  24G 


/H.32**  15*  ** 

/P477  I2DP  14  95 
*52  1.49 

*A3  VR75  .  .98 

*A4G  1*4 

*B2  2*5 

*H3  VR9*  .75 
*3)3  VR1*5  .98 

*1)3  V  R15*  75 

*Y4  H8 

*/4  88 

*/4G  .  .88 

*15 . 5* 


Alliilmam  Ortier  $5.00.  I'rice*  on 

KequeHt.  All  lube  typen  in  <»to3'k  now — 
Hubjei't  to  prior  pricee  Miibject  to 

change  without  notice.  liepoHit  uith 

orcicr*  unlettM  rateil.  .\ll  rrh-ee  F.t>.li., 

Nvr. 


160  GrccnwicK  Street/  New  York  6,  N.  y. 


ELECTRONICS  — December,  1949 


2  5  lU  20  Ampt  on  bindtnq  post  and  switch.  In- 
sorted  primary  for  50  100  A  200  Amp«.  Capacity 
2  V.A  .  Acrurary  within  l*«.  Secondary  I  Amp  for 
use  with  I  Amp  laboratory  standard  instruments. 

New  in  oriqinal  manufacturers  boxes. 

List  Pure  |hl.50  YOUR  COST  ONLY  $26.50 


-abins. 
A  here  « 


'■iippIiiHl  wi*ii  each 
farm  i»r  imat  %vsterii 
of  a^Mitioitn!  ttan-'f* 


List  Price  5247.50 


Net  Price  5*H)  00  F.O.B  N  Y 


.\1.L  ITKMS  .\KK  hU.WIi  \K\V  .<t  iiri.t  S  tJl  AU- 
ANTKKh  I  NLKSS  Sl’K*  IHKI»  irTUKUWISK.  All 
niateiul'  -hippMj  from  itoi-k  -am*-  ilay  as  order  re- 
.'eni-<i.  -.iiljiwi  to  pfit»r  -.ale  iii.ler-.  accepte«J  from 


SEARCHLIGHT  SECTION 


PORTABLE  CURRENT 
TRANSFORMER 


PORTABLE  (CHRONOMETRIC) 
TACHOMETER 

Jae9er  Watch  Co.  Model  .:r43A-6 

•  Can  be  used  tor  speeds  up  to  20.000  R  P  M. 

•  Can  be  used  for  lineal  speed  measurements  to 
10.000  F  P  M 

•  Ideally  suited  for  testinp  the  speeds  of  motors, 
particularly  of  fractional  horse  power,  penerators. 
turbines,  centrifugals,  tans.  etc. 

•  Very*  small  Torque — requires  practically  no 
power  to  drive. 

•  Unequalled  Readability  2"  Open  face  dial— each 
division  on  large  dial  equals  10  R  P.M  ;  each 
division  on  small  dial  equals  MNiU  R  P.M. 

•  Greater  Accuracy— meets  Navy  speciflcations— 
quaranteed  to  be  within  of  l*«. 

•  Results  of  test  reading  remain  on  dail  until  next 
test  taken 

•  Push  button  for  automatic  resetting. 

•  Complete  with  the  following  accessories 
I— Large  pointed  rubber  tip. 

I— Large  hollow  rubber  tip. 

1—6’  circumference  Wheel  tip. 

I— Opeiating  instructions. 

■  .^Temperature  Correction  chart. 

The  combination  of  the  above  features  will  five 
accurately,  within  a  few  seconds,  by  direct  reading, 
the  R.P.M.  of  shafts  or  the  lineal  speeds  of  surfaces 
without  any  accessories  or  timing  of  any  kind.  Each 
unit  comes  complete  in  a  red  velvet  lined  carrying 
case  5''x.t',’xl','.  Net  List  Price  570  00 

Your  Cost  524.50 


MARITIME  SWITCHBOARD 

338  CANAL  STREET 
NEW  YORK  13,  N.  Y. 

Worth  4-S2I7 


We  corry  o  complete  line  of  surplus  new 
meters  suitobte  for  every  requirement,  such  os 
portable,  ponel,  switchboard,  laborotory  stand¬ 
ard,  etc. 

Over  50,000  METERS  in  Stock 

We  carry  a  wide  ossortment  of  oircroft  type 
electrical  meters,  precision  tubulor  multi¬ 
pliers  and  meter  shunts.  Your  inquiries  will 
receive  our  prompt  ottention. 


Multiple  Ronqe  Continuous  Indicotinq 
This  unit  IS  of  the  centrifugal  mechanical  type  and 
IS  designed  to  show  INSTANTANEOUSLY  and 
CONTINUOUSLY  the  speed  or  change  in  «peed  of 
any  revolving  shaft  or  siTfaie.  No  stop  watch  or 
other  mechanism  required 

•  Three  ranges  in  R  P  M  and  three  in  F  P  M 
Low  Range  300-1.200  (Ea<-h  division  equals 

iO  R  P  M.) 

Medium  Range  1.000-4.000  (Each  division  equals 
iO  R  P  M.i 

High  Range  3.000- 12. Oou  (Each  division  equals 
100  R  P  M.) 

•  Large  open  dial  4*  diameter 

•  Ruggedly  constructed  for  heavy  duty  service. 

•  Ball  bearing  and  oilless  bearings— require  no 
lubrication  whatsoever. 

«  Readily  portable— Fits  neatly  into  hand 

•  Gear  shift  tor  selecting  low  med  .  high  ranges. 

Made  by  Jones  Motorola.  Stamford.  Connecticut. 
Comes  complete  in  blue  velvet  lined  carrying  case. 
7'.'L  X  a’H  X  5"W  Your  cost  524.50 


PORTABLE  TACHOMETER 


Gasoline  Heater 
Motorola 
Model  GN-3-24 


WESTON  341 


WESTON  MODEL  311 
PORTABLE 

POTENTIAL  TRANSFORMER 


WESTON  539 
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SEARCHLIGHT  SECTION 


RiELIANEE  SPECIALS 


10,000  ft.  &  over.  . $47.50  per  M 

1,000  ft.  to  9,999  ft  .  .  50.00  per  M 

Smaller  quontitics .  6c  per  tt. 

RG  22/U  9S  OHM  (2  cond.)  per  1,000  ft.  $100  00 
RG  62/U  93  OHM  per  1,000  ft _ $50.00 


POWER  RHEOSTATS 

STANDARD  BRANDS 

25  WATT  S 

I.SOOU  ,'«*  49^  IS 

2500  SD  *  69  1  ^ 

3.000  iV  69  IJ: 

3,500  69  fr; 

5.000  fi.D  •  69 

50  WATT  1 


Wropped- 

Mfe 

f  afnlr  33K5 
\.l>.  M 
Fafnir  KH.V 
S.l>.  .5;ei<  I3M 
Fafnir  73eN\V 
SKF  4eM3« 

SKF  I7ee45 
Fafnir  K37H 
Fafnir  MS 


BALL  BEARINGS— New 

Il>  on  >%ldth  Pric< 

A  !«•  I  r,  :w  .j! 

j  !«'  7  S'  V  AJ'  .41 


COAXIAL  CABLE  CONNECTORS 


25  WATT 
Resist.  Shaft 
lOli  1^'  49r 

15  Vi'  M 

25  S.D.  49 

35  it*  59 

145  •/  49 

H  itli  «»itrb 
200  '4'  49 

250  lY  59 

370  ‘  /  43 


NEEDLE  BEARINGS 


Antie  Adapter  Plup  Soeket 

I5€  2Hr  2ftr 

M.3S9  PL-259A  S0.239 

8MAP  83.ISPN  B3-IR 

Adapt(»r  fur  TL  2'.9  .V  lor  u^e  on  small  co 

I2«earh  . . 

h3-isi‘  $.2ti  1  r<j  21  I  ee  I 

H.1-22J  .MS  *  2.S  I  .ee 

I.se  l'0  27r  4* 

uo  13  V  4#  re;  u  .»e 

FLUORESCENT  BLACK  LIGHT.  lirV 

A  4  Watt  Hiack  light  Tuhe.  Onlj . 

ARC  5.  Receiver*  itr  4:>4  •  lU’  455. 

W  tuN.^ _ 


HlfHM  2'  «.ile 
(;Bi4X  1  4*  wide 


- CAPACITORS - 

POSTAGE  STAMP  MICAS 

4MF  MMF  MMP  MMF  MFI> 


. . .  $10.00  fer  100 

I'O  AO  U  .4e 

rc'i  A1  U  .4* 

ro  MS  U  .44 

Uf;  H7  V  .5# 

I'fMAT'U  2.00 
r«;2Mi^P  .40 

r.  60  f'TB.  BaDun 

. $!.$• 

(lood  r«>nd 


SELSYNS 

ns  V.,  60  Cyc. 

'4'  dia.  X  4'  }*  bod 

rC7i24t 

$7.25  PO" 


Hrke  Sche Julv 

8.2nimf  te  .OOlmfd  5c  .002bmtd  to  .0002mtd  I2< 
.0l2mtd  te  002mfd  7c  .Utmfd  . lOC 

SILVER  MICAS 

MMF  MMF  MMF  MMF  MMF  MFn'MFO 

10  42  IHII  MO  iMtl2  INi:i3 

24  i*A  2<N)  39.5  MMI  <NI13  iiO.'lV 

25  As  20A  44N<  020  Olll5  •N>4 

30  7.5  240  430  002  <M)47 

39  UN)  2.'»o  4M.  HhO  IM>22  0U6 

40  110  3<H)  470  700  0021  01)61 

47  120  .3:*0  4HS  750  0025  (U 

50  125  :U>I!  .*>00  M2l  «N)27 

t9  l.Vi  370  510  0113 

Price  Schedule 

lOmmf  te  .OOlmfd  IOC  .0U3nitd  to  .OOftImfd  50c 
.Ml2mfd  te  .0e27Rifd  20c  .OImfd  .  OSc 

Fomoui  Make« — OIL  FILLED — Brand  New 

MFD  V  |>.<:  Pfiir  MFn  V.n.C.  Price 

.1  2.j.lMMt  $14.95  I  7.0<M)  $1..4e 

.03  lA.IMNl  1.74  02*02  7.0iMi  .44 

/  3754»  IH.OOO  and  1  A,4HN>  H  .54 

\.75«.  K.ooo  (dual)  5.45  1  A.noo  175 

5  7..VH)  23.95  03-03  A.OOO  145 

.1  7.5(MI  1.35  2  4.000  4.54 

.1-1  7.001)  135,2.5  3.000  1.75 

A.  A  3  mtd  7.M)  V’  \  C*. 

i^rirlW  (2.200  VI>C)  .39 

4,000  ,l  2  000  .45 

fTQ  I  V..  3  I  ooo  .H4 

4  1  2r23F47;2 

V  41  L  SPECIAI  >  10  AIN)  1  44 

\l  _  S4  50 


DIFFERENTIAL 

IIS  V.,  60  Cyc.  jf  /m 

SC78249  4  ItH 

$2.25  eO' 

I'M'd  l>er«een  two  et'TRlM'  s  a 
rw>  I'onver'ed  to  a  3400  HTM  M  ' 
■  onserNlnn  sheet  supblied 
Mountinp  Bracket*  —  i Itak^-lre) 
difTeirnnals  shown  alMive 


CARBON  RESISTOR  ASSORTMENT 


PULSE  TRANSFORMERS 

\  124  T2.  I  T.LH,  marked  9262  or  5250.  pmalt 
icray  caae  I’s,"  high  x  1%  "  x  S  "  with  two  6  32 

ri»t«r  etude  Ratio  1.1:1.  hyperail  Core . $1.54) 

niA1310.  50  Kc  to  4  Me,  i\-  dia  x  1%**  hiKh. 

120  to  2359  ohme . $3.00 

:i52-«l7$  Spec.  lo.  Ill  t'hicaeo  Tr.ina  ,  i-ouiv. 

aleni  to  9262  iahove) . $|.,50 

TK  ltH$  llinion  f  idl  f<» . $1.15 

TK  lOlp  IHnIoiit  oll  .  $125 

:m-72.50-?A.  ca..ed  16/16-  dia.  x  IS*  high.  DC 

10  ohm.  3L,  ohrn.  14o  cy.  to  175  KC . $l.t5 

:452-7‘»5I-2.%,  Mimllar — ahorter  pulsea . $1.26 

KSHKOO,  Ratio.  1:1:1,  2:1,  Fre<i,  range  380  to  520 

’  I' .  $3.50 

1)106173.  W.  E.  Freq.  reeponae  lOKC  to  2  MC 

■^99  K\.\  (■$.  7557296.  50  ohrn  ptilae  cable  con* 
nection.  3.850  V.  In..  17.300  V.  out  <250  KVA  © 

*6  tnirroaerond)  . $15.00 

1^19  K$  \  O.Pi.  K2731..  28000  V’olt  pk.  output 
HifUar.  pula,  width:  ont  -microwei  ntid  .  .  .$11.50 

Deloy  Networks — Ail  140011 

T  1 1.3— .\|ipri>x  1  2  micro  deiav.  .  gSt 

T  114  .\i'pruL  22  iniiro  s«M*  delay.  . ’  .  Mr 

T_2j__2iiliilh«rjo_T_Mj4  jsiih  tap  brought  nm .  g5r 

time  delay  relay 

tKM.vfhenn  M'X  24166 
KS  10193*60  Her. 

•  11.5  \  .  66  <>rle 
•  .\dj.  .">0-70  Secvinda 
•  2Vf  HrcEinda  rec.vrllng  iime. 
<«|iriiig  return 

•  MIorn  Itch  Contiirt.  lOA 
•  IlnItN  On  ai»  Inrtg  tui  power 
In  Hp|)lie<i.  Fully  Caaed 
flM.Y . $6.50 


danipi’iier  <'an 
-  in  10  Miuutea. 


METERS 


TOGGLE  SWITCHES 

Bat  Handle.  S  I’  s.T  6A  .  .2'^  V  off  On  plate. 

Ball  Handle.  S  1’  I»T.  6.5  .  i2'\  . . 

Bat  Handle.  I>  1*  S  T  «A  12.*.V . 

BRASS  BINDING  POST  Kt.N.  M-reu  down 


WW  PRECISION  RESISTORS,  1 
OR  BETTER 
I4  WATT— 25c 

>H.>  12. .120  lA  37f>  123  80  414 

IN  *  13  92  20  147  5  70.5 

13  52  A2  54  220  4  219 

15  13  H9  79  Ml  301  V  H),( 

(4  14  9>  105  8  3AA  6  59,1 

1,  WATT— 25< 

k)0  11  111  2;U>J  4.4510  15. ( 

14  13  1.5  2A0  .5.00t>  15. 1 


RANGE  UNIT 

rnm  .AN/Ar!8*15.  Cuntains  11  Utah  X-124- 
'2  t9280)  Pulae  Tranaforinera.  12  Free.  He* 
Htora.  28  V  D  C.  Illowtr,  metal  cabinet  and 

tluT  ueeful  l>art« . SPKflAL  $10.95 

J*.\(illETTI  SKRR$'lNO  —  Aaat.  alTtea  A  col* 

ra  3  ft.  lengthB.  99  ft . ONLY  $1.00 

•OUKK  TK.YNSFOKMF.R.  l*ri.  110/220/440. 
"  2  Sec.  Windings  each  3O0  5’.  4  .Amp 

Sl'F.f  I  \l.  $9.9.5 


JONES  BARRIER  STRIPS 

Price  I  Type  Price  1  Type 
$.45  '  3-141>,\V  $.17  I  1.V14 

.14  4-141W  .22  >  i7_i4 

r  .12  4-14IY  .22  .>,14 

.13  .5-141  .19  :  -  ’ 

r  .17  .5-141S\V  .27  i  T  1 

.17  ,  V14IY  .29  1  t  1 

1«  I  7-141  .27  ' 

.•  .29  7-141  ,W  .37  I  6-14 

.21  7-141Y  .37  1  9-14 

.23  K-141HW*  .38  10-14 

/  .41  9-141  kW  .47  '  Ja_!; 

.48  I  1F-141V  .42  I  I 

)  44  '  10-141 44  W  .47 

.14  11-141  .44  3-15 

44  11-141Y  .97  4-15 

.99  li-141  .43  ! 


ALLEN  SET  SCREWS 


6C-1072-A  TRANSMITTER 

ll.>\..  00  <  yc.;  ir.0-200nic.  Rower  supply  gives 
O-u.UDU  V  D.('  <  Vari.tc  ct>nirr>l»  312  and  70n 

V  b.f.  6  .3  V  A.C.  alao  contains  Mower  115 
\  A.t\.  5  KV  meter,  condensers.  tuMs,  relays 
;iti<i  many  other  useful  parts.  Shipping  \Vt 

.i.=ilh  . ONLY  $22..V» 

HAVDON  TIMING  MOTOR.  IIOV..  6U  i  >r  2  3  I:  V  31 
Tmu  c«)iuieoted  on  one  ^aft  to  make  unit  merdhle 

Mi,v  .  . 51.95 

CHROMALUX  STRIP  HEATER.  115  V  .\.L  .  6»  tA. 

'•.')  Wat».  fun  Ml.  20*  x  Pv'tOilJ . 95< 

HARDWARE  ASSORTMENT  hra^^i-b*  rea- 

•  urs,  wa'-hern.  rhets .  . lbs. .  51.06 


1  WATT— 40c 

1IM).IMN>>  IJS.OtMlr.  iSO.fNMtO  522.0tMM 

120. INM)  1:10. <MM)  320,000  AOO.OOO 

125. <810  IbO.UtNi  470, UUU  7tN).000 

1  Megohm— 1  Watt  1% — OSc  5%— 40c 
100  piece* — 10®o  oM;  1,000  pieces — 20%  off. 


FUSES 


TUBE  SPECIALS — New— Guoranteed 

58.29  4SN7  (JT . 

P  .  .44  »iSQ7  (JT  . 

.49  RV4  (JT 

.79  «X.5  (JT 


2J26 

56.50  2X2' 

mam  stainleaa  steel 
MFD  400V  .«»lde  Ter*  !;;}k 


GEAR  ASSORTMENT 


liiitlitiib  f  <»iMleni«rr 


O-ISA  1 
BASIC 
MOVE. 
12  Mo. 
S"  *  4" 
METAL 
CASE 

mirror 

SCALE 
Lots  of 
10— $34 


CHOKE 
400  MA 
12  Hy  I 
90  OHM 
6,000 
V.  D.  C. 
TEST 


Arch  Sfr.  Cor.  Croskey  Philo.  3,  Po.  Telephone  RIttenhouse  6-4927 


SOUND  POWERED  PHONES 

Handset  TS-10  Mfrd.  by  R('.\  for  S.gnal  (’orps.  Includes 
• '  eord  and  clips . . .  58.92  ea..  $17.60  a  pair 


ELECTRONICS  — December,  1949 


SEARCHLIGHT  SECTION 


GUARANTEED 

BRAND 

NEW 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


1021  <23  CALLOWHILL  ST.  PHIL 

Telephones  -  MARKET  7-6590  and  6591 


SEARCHLIGHT  SECTION 


4SA7CT 

fc.SB7Y 

4M;7 

fcS<:7GT 

4SI>7<;T 

4SPS 

ASK.'CT 

4SF7 

4S(;7 

4sc;7<;t 

4SH7 

4SH7<;T 

4SJ7 

4SJ7<;T 

4SK7 

4si.7<;t 

4SN7<;T 

4SN7H 

4SQ7 

4SQ7C;T 

4SR7 

4SS7 

4ST7 

4T7(; 

4TH 

41  S  4(;5 

4r7<; 

4W4GT 

4\4 

4\4G 

4\4<  ;t 

4W7(i 

4X4 

4XM;t 

4Y4<i 

4/7<; 

4/Y.Mr 

7A4  XXL 

7A4 

747 

7M>7 

74<;7 

7AR 

7H4 

7H4 

7<;4 

7<;» 

7<:7 

7FS 

7I':4 

7F7 

7FH 

7H7 

7K7 

71.7 

7N7 


RE<'FIV|NG  ' 
Tl  BES 

0/4  .!I4 

0/4<;  .44 

lA.T  44 

1A4GT  .44 

1A7GT  44 

IAB4  73 

ib.u;t 

R4I4  1.14 

IB4P  I  14 

IH4  i4S  1.14 

1(:4(;T  .44 

M:4  .44 

ll>4GP  1.44 

1.44 

IF4C;p  1.14 

1F74.  .44 

H;4(;r  74 

IG4(;T  .74 

1II4(;  .44 

ll14f;T  .44 

IJ4<;  1.44 

114  .44 

II  \4  44 

II  R4  44 

ll.<:4  73 

llf:4  44 

II  1)4  44 

II.F.1  73 

11.114  .44 

II  N4  HH 

IN4€;r  .44 

|.N4<;  72 

1P4<;T  44 

lO’GT  44 

1R4  24 

1K4  44 

1S4  K4 

1S4  .44 

114  44 

ITS<;T  .44 

114  .72 

IV  .44 

2A3  .44 

2A7  .44 

2H7  .74 

2F3  44 

2X2  474  44 

2X2A  .74 

3A4  41 

3\5  44 

JAHCiT  1.74 

3B7  1241  .24 

3<:4  <XXR1  MS 
31)4  1244  .  24 

304  ,44 

3g5GT  74 

3>4  .41 

3V4  .72 

SA/4  .44 

VR4<iY  1.9S 

STi  .44 

5r4<;  .54 

SX4<;  .34 

5Y3C;T  .34 

5Y4(;  .44 

S/3  .94 

4/4  ,74 


12.414 

l2Ar7 

I2AX7 

I2R\4 

12HA7 

I2RE4 

I2<:4 

I2FS<;T 

I2H4 

12JS<;T 

12K4 

I2U7<;T 

I2SA7 

I2S<:7 

12SFS 

I2SF7 

I2S<;7 

I2SH7 

I2SJ7 

I2SJ7GT 

I2SK7 

I2SK7C;T 

I2SI  7<;t 

I2SN7<;T 

l2Sp7 

I2SR7 

12X3 

I4A4 

I4A7  I2B7 

I4H4 

I4HK 

t4<  3 

14117 

I4J7 

I4N7 

I4W7 

14X7 

|4 

I4T4 
22 
24  A 

2.3I.44;t 
25/ » 
25/4GT 

24 

27 

241)7 
34  Spet' 

31 

32 

33 

34 

35  51 
35  A5 
351  4<i'l 
35W4 
35V4 
35/3 
.35/5GI 
34 

37 

34 

34  44 

41 

42 

43 
45 

45/5GI 


72  47  .44 

44  .54  1.41 

44  54A5  .74 

44  54B5  .44 

44  54I.4(;1  57 

44  55  .74 

54  RK55R  .14 

45  I.55H  14 

34  .54  54 

44  57  .72 

44  54  .72 

54  74I.7<;T  1.24 

54  75  54 

44  74  .54 

44  77  .54 

44  74  .54 

44  74  77 

44  44  .45 

44  41  I  41 

44  M 

.54  .74 

54  M3\  1  15 

44  44  4/4  .45 

74  .55 

54  I17I.7GT  1  24 

44  II7N7<;t  124 

HM  II7P7GT  1.24 

KN  117^^  54 

74  1I7/4(;T  .47 

74  IV 144  52 

74  FM<lt44  47 

74  l.athodeRav 
74  Tube* 

K4  3API  4  43 

44  3AP4 

44  444P4  5  44 

44  3RPI  2  54 

14  3<:PI  1.47 

•4  3I)P1A  5.75 

14  3I.P1  2.42 

.44  3HP7  4.41 

54  4API4  5.35 

55  5API  3.75 

44  5AP4  4  75 

54  5RPI  1.M4 

.44  5<;PI  2.47 

.41  54. P7  3.74 

.44  5FP7  .57 

42  5HP4  2  44 

44  5JP4  4  55 

44  5V1PI  14.45 

44  5MP5  1445 

72  7HP1  12.47 

.45  7BP7  4.45 

.54  7BPI4  14  45 

.45  51  P7  3.44 

45  545  4.47 

45  14HP4  24  44 

44  14FP4  24.44 

44  12l>P7  12.45 

.54  I2GP7  12.45 

-44  Photo  Olla 
.45  CF-IC.  514  .44 

55  IP24  24 

54  423  .47 

54  427  1.47 

.54  4.34  .44 

.45  431 A  3.22 

.44  1445  1.47 


Thyrati 
OA4<^i 
FI.-Cl.A 
21)21 
3(:23 
3<:31  El  • 
MB 
44  35 
EI.<<:5B 
<  4J 
F<;<I7 
F<;<33 
F<;-47 
1444 
F(;-4IA 
FG<145 
F<;-172 
3VF355A 
344  \ 

Kl  -414 
Kr-434 
U 1-452 
457 

444 

445 
1445 


VVF..274B 
35  F-243A 
55F.243A 
3441  H 


4R25  El  - 

4<:F  4  74 

4I:24  4.45 

4K27  12  75 

51)21  24  54 

5223  14  24 

5224  14  24 

5R4<;Y  145 

44:21  14  44 

424  5  24 

I4T1  54 

14V  14 

I5R  75 

REI.-2I  3  25 

llK-24<;  44 

RK-25  2.11 

Rk-.34 

2<:34  24 

RFI  <34  74 

KK-47  4  42 

EF-54  .45 

VT-52  34 

53\  3.42 

KK-54  2.44 

KK-44  1441  .54 
RK-72  .42 

RK-73  42 

VR-75  44 

\R<74  34 

VK-44  OB3  41 
VT-5H 

BR>  25.44 
t  I44E  2  34 

I44K  2  44 

WE<l4tl)  145 
HE<I4IF  3  42 
V  H<I45 

CK:3  .72 

WE-II3A  1.32 
WF.-I24A  I  47 
WF.<I2IA  1.57 
HE.I24A  3  44 
VT-I27\  2  44 

VR-154 

01)3  .72 

243A  4  44 

243B  4  33 

244A  27  44 

\5E-245ll  I  74 
35E-245I-  2  45 

<:E-244  2  45 

211  42 

V5E-2I5A  24 
221  A  I  45 

UE-23II)  125 
WE-245A  1.35 

WE.244<  1.44 

,  3VE-257A  2.77 

WE.254A  4  22 

I  WE.27tA  4.75 


454IH 
471 A 
547AX 

527 

5.34 

5.31 

5.32A 

554 

541 

574R 

HV4I5 

43|.p| 

744H 


444B 

K72A 

474 


TranamIttInA 
A  SpiH-ial 
Purpose  Tubes 
OA2  1  32 

IH22  3  47 

IH23  4.55 

IH24  4.54 

1H24  4.54 

IH25  2.54 

IR32  3.15  . 

IH34  4.54 

1R42  5.44 

IH24  .54 

2R22  1.41 

2<  22  .22 

25  24  .27 

25  34  RK-34.24 
25  44  ,75 

2E22  1.25 

2J21A  4  45 

2J22  4.45 

2J24  7.44 

2J27  13.74 

2231  5  44 

22  32  14.45 

2233  15  44 

22.34  14.44 

22  37  13  74 

22.34  12.74 

2244  14  45 

2241  34.24 

22B51  3.45 

2K23  23  55 

2X2  475  .45 

2X2A  75 

3H22  EL* 

U:  1.12 

3R24  1.47 

3B27  434A  1.2^ 


7441) 
742  A 
742R 
74.3  5 
7445 

745.5 

747.5 
747B 
744  5 
7145 

713.5 

7I4AY 

7155 

7I5H 

7175 

72IA 

7235  B 

724  5 

724H 

7255 

7245 

7.34.5 
7315 
Wl  747 


4114 

4II4GT 

4JS 

42  5(; 

425CiT 

424 

427 

427GT 

42  4G 

4K5GT 

4K4(;T 

4K7 

4K7G 

4K4 

4K4GT 

41.4 

4I.4G 

4I.4<;.5 

41.7 

4\7 

4P7C; 


I  X-4453 

7153 

K41I 

4412 

M4I2.5 

H413 

H4I3A 

4414 

4424 

4425 


7S7 

7V7 

7V5  7 

7Y4 

7/4 

I4Y 

12.54 

12.57 

I2.54GT 

12AH7GT 

12.5T4 

I2AT7 


4S7 

4S7G 


COAXIAL  CONNECTORS 


KOLLSMAN  INSTRUMENT 

LOW  INERTIA  SERVO  MOTOR 

Type  537-4244 


YAGI  ANTENNA 


43-1.5P 

43-lH 

43-12 

43-lR 

43-IKTY 

43-lSP 

4.3- ISPN 
43-IT 

4.3- 22.5P 
4.3.22F 
K3-22K 

4.3- 22SP 
l’c;.7  AP 
rG<i2  I 
l'G-21  t 
r<;-22  I 
I  <;-23  V 
T<;-24  r 
i  <;-27  i 
l  0-25  L' 
1411-524 
1411-525 
10I1-42H 
D- 143554 
ES-4M5494-5 
F.S-445172-1 


Frrq  <..M.-les  144  Res.—  Phasel  344<i 

Volta  Phaae  1  45  ,  Rea.— Phase  2  774ij 

Volts  Phase  2  44  No.  of  Poles  4 

Current  Phase  1  —  114  M.5  Speed  RPM  2454 
Current  Phas**  2  -  44M.5  Welftht  Os.  4  5 
Input  Watts  -No  Load  2454  RPM  CW  5  4 

Input  Watts  Stalled  5  4 

Torque  Stalled-  lOs.  In.)  44 

Temp.  Rise  (-C)  2454  RPM -No  Load  54 

Temp.  Rise  Stalled  54  * 

Reversing  Time  Set'oods)  4  1 

Moment  of  Inertia  'Si.  4.7 


S  ELEMENT  ROTATABLE 
ARRAY —  $700 

4S0  TO  560  MC  ' 


ADJUST  ABLC 
STUB 
TUNING 


SAME  EXCEPT  DOUBLE 
STACKED  6  ELEMENT 
4S0  TO  560  MC 

$1270 


Will  Operate  Satisfactorily  ot  60  Cycles 
0ri9inol  Price  $34.50— Our  Price— $8.22  ea. 

*7*®  EACH— Lots  of  10 


Some  incept 
Double  Stocked 
k  6  Element 
370  to  430  MC 


GENERAL  ELECTRIC 

FG-172 

THYRATRONS 


AMERTRAN 
FILAMENT  TRANSF. 

Prl—  IIS  Volt.  60  ry 
Sm— S  Volt— 190  Amp 
35  KV.  Insul. 

$1950 


POTENTIOMETERS 


.511  shaft  lt-n>iths  ntin 
.:  s*  cii-t-pf  where  msrke«l 
»SS>-  screw  slot 


4544  (SS) 
14K 

14K  (SS) 
15K  (SS) 
24K  (SS) 
25K 

25K  (SS. 


Antennas  for  AN/APR-4  Receivers 

AT-38A  APT — <  r»»  to  4»ni  Mr »  $13  70 

AT- l*j  APR-3— t.i  ;,:•»»»  Mr  313.70 

MODEL  ASB-4  Kadar  t>juipniHnT  «  ninpUTt- 

".‘1  V*'"  )b»75 

CWI-HOAAG  raldtramr  t..r  VSI*. 

PHASE  SHIFT  CAPACITOR  Txp.  1»  4 

Stator  Sliule  ILdttr  .  J2.69 


AT-48/UP 
3  CM  HORN  ANT 

$395 

S3.S0  each  (Lats  of  lO) 
Type  N  Pluq  to  connect 
to  Probe  67c 


IN  LOTS  OF  10 
BRAND  NEW 
ORIGINAL  CARTONS 
FULLY 

GUARANTEED 


RADIATION  COUNTER  TUBES 

AMPEREX  l5iN  GAMMA  COUNTER 
AMPEREX  1(10  C  BETA  COUNTER  4 

AMPEREX  200  C  ALPHA  COUNTER  . 5 


All  material  brand  new  and  fully  guaranteed. 
Terms  20%  cosh  w/  order,  balance  C.  O.  O. 
unless  rated.  All  prices  F.0.6.  our  warehouse, 
Phila.,  Penno. 
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SEARCHLIGHT  SECTION 


WESTON  150  0-150  Microampt  DC 

GE  0-30  Amps  DC . 

GE  0-1  Amp  RF  (Internal  Thermo). 
WESTINGHOUSE  0-2  Ma  DC 
WESTERN  ELECTRIC  0-80  Ma  DC 

DEJUR  0-100  Ma  DC . 

GE  0-200  Ma  DC . 

WESTON  0-50  Amps  AC  . 

TRIPLETT  75  Amps  AC  . . 
WESTINGHOUSE  0-20  Ma  DC 

TRIPLETT  O-JOO  VAC . 

WESTON  0-10  Amps  DC  Mod.  271. 


OUNCO  RELAY.  6  Volt  60  Cycle  AC  Coil  DPDT 
Ceramtc  Insulation .  .  .  1.95 


WESTERN  ELECTRIC  TRANSTAT  Input  115  Volts. 
60  Cycles.  Output  continuously  variable  from  O-liO 
Volts.  10  Amps.  1.3  KVA .  15.45  ea. 


I  lOV  60  Cy  Pri.  Fully  Cased. 

5  Volt  15  Amp .  . 

2.5  Volt  10  Amp  . 

2.5  Volt  CT  21  Amp . 

6.3  Volt  10  Amp . 


1500.  5000  Ohm  100  Watt  Ferrule  Resistors. 
20.000  Ohm  50  Watt  Ferrule  Resistors. 

Any  Types  Only  iO  for  .99. 


Finest  of  Surplus  PEAK  ELECTRONICS  CO.  Fraction  of  Cost 


HIGH  CURRENT  MICAS 


Type  G4  Ceramic  Cose 
5^4*'  High,  S"  Oiometer 
Toleronce  S%  or  Better 


PANEL  METERS — BRAND  NEW 

WESTON  .0-1  Ma  Dc  26  ohms  res . 53 

GE  0-1  Ma  DC  (volt  scale) . 2 

GE  0-5  Ma  DC  (amp  scale) . I 


ADVANCE 
D.  P.  D  T. 
ANTENNA  RELAY 


HIGH  CURRENT  PLATE 
TRANSFORMER 

820  Volts  CT  ••  275  MA.  Pri. 
110/220  Volts  60  Cytlss.  Wt.  36 
lbs.  Fully  Cased . 6.05 


SCOPE  TRANSFORMERS 

PrI  MOV  60CY  —  Hermetkally  Sealed 

2500  V  <a  I2MA . . . »3.;; 

1050V  a  20Ma.  20V  4.5A,  2.5V  5A . 4.75 


SCOPE  AND  FIL.  TRANSFORMER 


TYPE  G3  4"  High  5" 


G1  2l/i"  High  2-1, /I6  DIAMETER 


FILAMENT  TRANSFORMERS 


MULTIPLE  SECONDARIES 


MEGOHM  METER 

Industrial  Instruments  model  L2AU  1 10  220  volts  60 
cycle  input.  Direct  readinp  from  O-iOOOOO  mepohms 
on  4'  meter  can  oe  eitended  to  500000  mepohms  with 
external  supply.  Slopinq  hardwood  Cabinet  I5'x8'x 
I0‘.  Brand  new  withMubes  plus  running  spare  parts 
including  extra  tubes.  Great  value.  Only  $69.50. 


WESTINGHOUSE 

Type  MN  Ovcrcurrcnt 
Rcloy,  Adjustoble  from 
2S0  mo  to  1  omp.  Ex- 
tcrnol  Push  Button  Re* 
set.  Enclosed  m  gloss 
cose.  Hond  colibrofcd 
odjustments,  only  $S  95. 


WIRE  WOUND  RESISTORS 

5  Watt  type  AA.  2>-25-50-200-470-2500* 

4‘)00  ohms  .  S  09  ea 

10  watt  type  AB.  25- tO.84. 400-470- 1325- 

1000-2000-4000  ohms .  .15  ea. 

20  watt  type  DG.  SO-70.I0O-I50-300-750- 
1 0 00 • 1 5 00 • 2 500 - 2 7 00 - 5000 • 7 500 
10000-16000-20000  JOOOO  ohms  .  20  ea. 


30  WATT  WIRE  WOUND  RESISTORS 


CONSTANT  VOLTAGE  TRANSF. 

Thordarson.  Pri.  95-135  or  190-270  volts  60  cycles. 
Output  IIS  volts.  350  VA . $29.75  ea. 


CHOKE  BARGAINS 

6  Henry  60  ma  300  ohms. 

6  Henry  60  ma  220  ohms . 

8  Henry  160  ma  140  ohms . 

1.5  Henry  250  ma  72  ohms . 

6  Henry  300  ma  65  ohms . 

4.3  Henry  620  ma  42  ohms 


OIL  CONDENSERS 

tu(<l  330  vao-  I.K.5  4  mfd  2inM)  vilc  -3 

mfd  li»Ova<>—  .49  10  rntd  2000  vrlo— 6 

mW  bOOvde—  .29  j  uild  4(KM)  vdo  — 4 

mfd  IVWvde—  .39  l  mfd  .5000  vdr -4 

mfd  rtOOvdc—  .59  .i/.l  mfd  70(H)  vdc-  2 
mfd  600  vdo—  .79  .1  Difd  7500  vdc  1 

mfd  OoOvdo—  .79  l  mfd  7500  vdc  -9 

mfd  eoovdc—  .»9  .01  .01  mfd  12  kv 


W.  W.  POWER  RHEOSTAT 

25  Ohms  25  Watt 
150  Ohms  50  Watt 
250  Ohms  50  Watt 
300  Ohms  50  Watt 


MINATURE  HEADPHONES 
1  \  \  250  ohms  imp  Can  be  used  for 

\  \  \  sound  power  Telephones,  etc. 

V  M  I  Type  HS  30  .  69  ea. 

n  r  ^  LARGE  QUANTITY  AVAILABLE 

AT  REDUCED  PRICES 

Hi  Imp  Transformer  tor  Above  .49 


PLUG  IN  CAPACITOR 


Mallory  Vihropark  Kit.  6  Volt  Input.  Output  300 
Volts  at  ino  MA.  Transformer  A  Vibrator. 


U.  H.  F.  COAX.  CONNECTORS 

83IAP.UGI2U.  UG.I4U-83I.  R83ISP  .3 


Precisfon  15  Meg  Accuracy  Resistor,  Non- 
inductive,  I  watt,  hermetically  sealed  in  gloss 
29  ea  10  for  .  $2  50 


ADJUSTABLE  RESISTORS 


ALLEN  BRADLEY  SOLENOID 

no  V.  60  cycle  coil.  DPST  .25  Amp  Contacts  $3.95 


OHMITE  TAP  SWITCH 


ODDS  AND  ENDS  BARGAINS 

.004  1000  VDC  Micas  9  fo< 

.01  600  VOC  Mica  Cond.  9  fo 

.02  400  V  DC  Tubulars  .  IS  fo 

.05  600  VDC  Oil  Tubular  I0fo> 

10  MMF  Midget  Variable  Cond  4  fo 

Heinmen  5  Amp  no  VAC  CKT  Breaker 
Meineman  25  Amp  110  VAC  CKT  Breaker 
2  MFD  250  VAC  Oil  Cond  .  5  fo 

Solar  .02  600  VOC  Dominoes  9  fo 

Erie  .0005  N7500  Ceiamicons  .  .  15  10 

lx. I  2  KV  DC  Ot(-Condenser 

HAH  SPST  P.B.  Switch  N  O . 5  fo 

I '40  Amp  (25  Ma>  Littlefuses  ...l5fo 

.25  MFD  600  V.  Tubulars  6  fo 

Butterfly  Cond.  2-n  MMF  Ball  Bearings  2  fo 
0015  5‘>«  Silver  Micas  9  fo 

Midget  Closed  CKT  Jacks  7  fo 

CO  Type  4  .  001  600  VDC  Micas  5  for 


GENERAL  PURPOSE  TRANSFORMERS 

Ideal  for  Bias.  Filament  Isolation.  Stepdown  otr 
2  isolated  IKN  pr.  sec.  IKN  at  900  ma  plus  6.3  -b' 
2  amps.  Fully  rased  Now  $1.49  ea 


Tremendous  stocks  on  hond.  Please  send 
requests  for  quotes.  Spcciol  quantity  dis¬ 
counts.  Price  f  ob.  N.  Y.  20^0  with  order 
unless  roted,  balance  C  O.  D.  Minimum 
order  S5.00. 
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SIjrm*  s^ns.  reUy  Sl*I)T 
2<Hiw  iM>upr  supply  k>t... 
Tunint{  unit 
3'acope  iiLleM . 


i.49 
B.97 
l.7» 
fc.75 
14  49 
27.4S 
37.49 
4.75 

3.95 
19. 5* 
12.75 
97  5« 

1.95 

1.95 
I  H9 
2.99 
I  99 
9  95 

34  95 
1.35 

5.95 
49  5* 


\ 

3IA\ 


6>nt(;t 

rtSHTC.l 


t  97  14F7 

.95  14  Kh 

45  14II7 

57  ;  14N7 
.59  !4(>7  .. 

.99  14R7  , 

95  15 
55  IW 
.97  ‘245 

93  ?5I^ 

59  25Z5  . 

49  25Z6 
.97  2« 

1.15  27 
.99  2HD7 
59  10 
97  11 
57  12 
72  12L7<1T 
57  11 
59  14 

59  1.5  51 
.37  15  >.5 
57  150.5 
59  IV'5 
97  15M 
59  15  W  4 

49  15Y4 
99  :l.571 

94  1571 

99  15Z.5 

97  17 
59  IH 

99  10  44 

K9  41 
N9  42 
57  41 
57  35 
57  45Z1 
19  4.5Z5 
9H  4rt 


s.lK 

841 

K41 

845 

851 

8ft<i 

KOI 

H04 

k65 

MWl\ 

8mUK 
s«MH 
K72.\ 
M74  . 


5\  4r 


$2  45 
.35 
29 
4  !• 
12  95 

9.95 
9  95 

.39 
I  92 

1.95 


t)\2 
(>\4(l 
OB2 
0/4 
Ol  \ 

I  51 
I  54 
|\4P 
1  55(iT 
I  50 
|.57r,T 

1  5115 
IH4 

IH. 5  258 
M  5f;T 
ICfi 

inTo 

IDSC.T 

IFI 

1F54; 

K'.to  r 
i(;».ciT 
IIIIO 

lMM;r 

U60T 

1L4 

II. -5  4 
11-50 
1 1  HI 
113  5 
IHH 
1I.I>5 
ll.Kl 
11.05 
11.H4 
II.V5 
INWiT 
IPMJT 
lUMil 
11(4 
1K5 
ISI 
18.5 

IT  4 

ITK.I 

ir4 

IV 

2.51 

2.54(. 

2  55 
2  50 


I B22 
1H23 
IH24  . 
IB20  , 
IH27  , 
1B2U 
IB.12  . 
IBIO 

1021  .  . 

IN21 

1N21H 

1N21 

1  N21  \ 

JN21B 

IN14  . 

IP24 

1821  ,  . 

2A1‘I 

^fJO* 

2r34 

2(*4<1 

2<’41 

24*44  . 

2('40 

2('51 

2021 

2K22 

2K20 

2J21  \ 


6Y4<; 

5/.1 

5Zt 

0  50 

057 

05»‘ 

0  5B7 
0  5»  '7 
0.5104. 
0  54  1.5 
0  54  17 
0  5110 
0.5J.5 
05K.5 
05K0 
0  51-.5 
0  54^5 
0.54^. 

0  5T0 
6510 
05V0 
OB  44  1 
0B4><  1 
OBT 
0B’‘4; 
OB  54. 
OBI  O 
♦IBFO 
0B<  104 
OBHO 
OB.lo 
04 -4 
Of  *.5 


1.18.5 
1.5B.5 
1.54)14 
:i.5;4A 
;i.WH 
.402.5 
:40H  5S 
17  IB 
r4s*»  5 
HU  A  5  . 


<14)4)0 
(*K.54)7  5.\ 
CK  104)5 
(KKMM) 
(•K14)*l4) 
KF54) 

FI  21  5 
F125.5 
FI27  5 
F128.5 
F04)0  . 
F004) 

F*«»2  5  . 
F41I7 
F4;J7  5 
FOl 
FflttS  . 
F4in)5, 
F4;i72 
rr2H) 

411.140.  . 

411.4.51  . 


01  741 
015 
or7(i 
ovo 

0V04  IT 

0\» 

6\.>4ir 

0Y04  1 
OZ74 1 
ozv.v; 

754  \\L 
7\0 


4  5IMI) 
4B2I 
44  1.5 
4127 
4JT2 

5  5I‘I 
.551*4 
5BP1 
5BP4 
6fPl 
.54*1*7 
5021 
.5FP7 
5411*1 
.5JPI 
.*JI*2 
.5JI’4 
,'J2'» 
.5214) 
51,1*1 
5M»1 


3.95 

.99 

2.99 

3.99 
3  99 


13  95 
13  95 

9  95 

1  29 
N.5  M 
99  59 

.75 
.25 
.37 
49  59 

9  75 
49  59 
79.59 
99  59 
89  59 

2  95 
.59 

I  59 

4  85 

3  95 
27 
27 

1.95 
18  95 
24  95 
.99 


19 

.27 

9  59 

19  95 

9.95 
8  95 
H.25 
I  17 
I  29 
3.49 

to  95 

7.95 
7.95 

13  95 
49  59 


49  59 

12  95 
49  59 

13  95 
2  89 

4  95 
19  f»9 

5  59 
5.95 
4  95 


7411  \ 
74 1.*!  \ 
74)»1B 


usa 

950 
9.57 
y.Ys  A 
9.59 . 
>491 
104)1 
1011 
1011 
1014 
1010 

1019 
1024 

102.5 

1020 
1 029 
lOD) 

toll 

1012 

1011 

ih:u’. 

1018 

1041 

1012 

100.5 
IH.51 
1*814) 
24l.*i4) 
24).’»1 
7191 
H4H).5 
84)1 1 
84)12 
84)11  \ 
HOI  4  \ 
8010 
90241 


(;  1.097  . 
nYn5 
II  VOl  .’i 
li\  F.1148 
K4  I 
Kl  0141. 
MI. 145) 

Mi.toi 

Ml  .5441 

MI-.'5I2 

Kl  1.21 

UK  I  10 

((K2I 

HK21 

HK2.5 

HKlt 

HKll 

UK. >9 

KKOl 

KK0.5 

KK72 

KK71 

K\2l 

K\12') 


.57  7\7, 

.99  7Y4 

47  77.4 
87  12  \ 

.99  12 \0 

.47  12 \7 

.95  1258f;T 

85  12MI7<;T 
.87  l2Aro 
99  12KI». 

.47  12\»T 

.49  12BA0 

.77  12BF.0 

.97  12C8 

.45  IJF.Adl 
49  12110 

.79  1225 

.89  I2K7 
1.17  121\8 

.87  12(^7 

.79  128  \7 

79  128<*7 

.59  128F: 

.79  128<;T 

.89  12>n7 

14  12827 

.59  128K7 

.99  1281.7 
.49  128N7 

.59  128(^7 

.59  '  128RT 
.49  1271 

.57  14A4 

.55  14\7 
.95  14K0 


Ot>*> 

01)8<; 


12  95 
19  95 
19.95 
12  95 
12  98 
29  59 
49  59 
89  59 
.49  59 

22.59 
49  59 
89  59 
14  95 
39  59 

37.59 
37.59 
23  95 
14  95 

4  “S 
2.99 
I  59 
4.87 


721  \ 

723  \  B 

724  \  B 
72.5  \ 
720  5 
7.111  \ 
7.54111. 


.50  5.5 
5011.5 
60121 
50Y0 
61 
60 
67 
.5H 
69 

70L7 
71  \. 


7.5TI 

|4M>R 
|48>  I  II 
KM)  I  8 
201  5 
24611 
211 
21.5  5 
21 7< 

21K 


22.5411 
2201 
2202 
2K2.'> 
2K28 
151*1 
11122 
1B24 
1112.'. 
11120 
11127 
IBPl 
If -21 
If  *24 
If'lf) 
.KMl 
1<’4.5 
ICI’I 
ll»21  \ 


I  714) 

5  74)|> 

\  lt*..5  5 

V  U7.5 

\  K78 

V  R'Mi 
\  l(K).*> 

V  Ul.H) 
V T127  5 

V  I  158 
VI  111 
\V  1  lOs 
U  L.VU) 
N\  l-.Yll 

K.VIJ 
W  l  .Vl^ 
U  l..'•7^ 
55  l.0lt. 
55  l.0l'l 


35  h2 
49  83 

57  ftlV 
.59  84  OZt 

.92  M.5 
.49  hVY 
.49  I17K7  M 

.79  I17N7 

79  I17P7 

.99  11773 
.97  11770 


H2*)ll 

8.14)11 
812  5 
8ll  \ 
,8:i4 
8.10  \ 
817 


tu  lA. 

64.29 


2'.M)f  19  1,5 
l7-))%  <9  4  II 
10'<i>v  <9  4  n 


2)>2-0-262v  <u 


FILTER  CHOKES 
HI-VOLTAGE  INSULATION 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STiIeET  .  NEW  YORK,  N.  Y. 


PRICES  SUBJECT  Tu 
CHANGE  WITHOUT  NOTICE 
All  Merchondis*  Guorgntecd 
F.O.B.  New  York  City.  Minimum 
Order  $5.00 
20%  Deposit  Required 


TRANSFORMERS — 115v  60  eye 
HI-VOLTAGE  INSULATION 


SELENIUM 
Full  Wave 


RECTIFIERS 
Bridge  Type 

ouTPn 

I2v  DC*  4  Amp 
I2v  l»f'  1  .\nip 


SEARCHLIGHT  SECTION 


PHONE  DIGBY  9-0347 


TUBES!! 


TUBES!! 


BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE! 


EQUIPMENT  SALE 

li<'-7.i;{|)  mvlw  .W.56  $3.95 

UM9/AUX.5  8.95  3.95 

AP.Nl  tranNC*'i>pr  ..  9.95  4.95 

tH:R-618  aliicufter  ..  .29.50  eompleta 
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SEARCHLIGHT  SECTION 


/  , 


ELECTRONICRAFT 


INC. 

.Y  PLACE  TUCKAHOE  7,  N.  Y 

PHONE:  YUCKAHOE  3-0044 


MERCURY  CONTACT 
VACUUM  RELAYS 

WE  Typ*  0-168479 

ly^Alpd.  m«rcur>'' wetted  coo(A<t 
Rwitcbes  stirroiiiided  b>'  oi>erAtiD<  coHa 
enoaitrd  m  metal  huusiriCH  ort  OL*tal  lub** 
liane.  H .r.D.T.  L'ontactH.  2  oolU.  700  and 
3^100  nhinit.  Dperailna  current  coilx 
xerleaed  6.6  MA  releA^iDf  at  5.2MA.  Op- 
fratlnx  life  lOoO  hrA.  at  60  oppratlouH 
per  Mec.  I'Ae  for  •  High  sjieed  keying  • 
tabulating  •  ttortlng  and  computing  ma- 
chineH  •  Itelav  aniphhers  •  Vibrator 
BUppllca  •  Servo  Mechaniiuna.  etc.  J 
Send  for  4  page  technical  data 


MODEL  AN/APA  10 
PANORAMIC  ADAPTER 


LINEAR  SAWTOOTH 

POTENTIOMETER 

No.  KS  1S138 

Ha>  continuous  reniNtance  wind 
log  to  which  24  xiltH  H.i'.  Is 
fell  to  two  tiled  taps  180*  apart 
Tao  rotating  bru>hes  ISO*  apart 
take  oiT  linear  .sawtooth  waie 
voltage  at  output.  Size  approii 
tnately  dia  x  3*  ileep  x 

4\*  long.  Knclosed  in  die  ra>t 
alum  frame  with  AN  cunnec- 


$5.75 

Brand  Ne 


14.75  CO. 

Brand  New 


FULL  WAVE  BRIDGE  TYPE 
SELENIUM  RECTIFIER 

Input  up  to  36V  A.C. 

iiiiiput  up  to  28V  U.C.  at  1.1  ampb. 

Brand  New  <2  75 


SWEEP  GENERATOR 
CAPACITOR 

High  Speed  ball  bearinga.  Split  stator 
silver  plated  coaxial  type.  S-in 
mmfd.  Itrand  new  . .  $1.00 


CRYSTAL  DIODE 
Sylvanla  1N21B.  Indlvldu 
ativ  boxed  and  patkeil  in 
leaded  folL  Brand  new  .$i.0J 


Provides  4  Types  of  Presentotion; 

(1)  Ponoramic  (2)  Aural 
(3j  OsciltoBraphic  (4)  Oscillosocopic 

Ive^ignivl  for  iiM-  with  receiving  equipment  AN 
AKH  7.  AN  AHH-f..  AN  APR  4.  SfK  'h:  or  an; 
leifiver  with  I  K.  of  450kc.  2tiic.  or  3nmc 
With  21  tulies  including  J*  -oih  fu1*e.  t  iin»erte< 
tor  operation  on  115  V.  60  cvc1«-  '^•iirce. 

Include*  BO  page  T.  M . .  $195.0( 


TWO-IN-ONE 
CRYSTAL  UNITS  |g 

Bondlx  type  MX-9E  * 

flach  unit  contains  2  crystals  dIfferlDL 
in  freq.  by  455  kc.  Following  frequen 
ciea  available: 

2457-2912  42K7-4742 

24K1-2936  4310-4765 

25311  2985  4360-48'5  a 

2-539 -2994  4435  48'H)  ^ 

2560  3015  4702.5-5157.5 

2-562  5-3017.5  4713-5168 

24117  2862  49.30-.53H5 

294.5- 3400  4935-5390 

3820-4275  4975-5430 

3860-4315  5080-5535 

40112  5-4457.5  1485-6940  ■ 

4175  4630  6515-6970 

4242.5- 4697  5 

Special  price  In  lote  of  100 


l  unMsts  of  1‘ower  Trans,  and 
full  wave  bridge  selenium  rec¬ 
tifier.  Input  115  230  A.i 
Output:  12  2tV  iX'.  at  l.I 
amps  Pine  for  operating  re 
la>x.  small  motors  dynamo 
tons,  or  tor  low  voltage  D.t 
source  in  laboratories,  etc. 


LINE  VOLTAGE 
STABILIZERS 

Raytheon  — Nary  Tvpe.  CHI’ 
301407  Input:  92-138V.  57/63 

CPS.  1  PH  Output:  115V.  0  82 
KVA  .  1*4'  Reg  .  0.96  PF.  Weight 
2.50  Ihs.  Enclosed  in  .Nary  drey 
VentiUated  t'ahinet  for  Wall 
Mounting 

Itrand  New  .  .  $97.50 

Raytheon— Spe<’  No.  W  5768  In 
put;  9.5-130V..  I  25A  .  60  CP8..  1 
PH.  Output;  llf.V.,  60  watts. 
I.oad  P  F  90«V. 

Itrand  New . $12.50 

SOlJL-  t  al.  No.  3604.,  1K*.V  .  60 


Brand  New 


Filamenf  Transformers 

For  type  866  tubes 

input:  115  roRs.  Output:  2.5  <oliv 
-enter  tapped,  at  to  amps.  Olazed 
porcelain  siandofT  insulated  for  high 
voltage  breakdown  Mfgd  h\  Ken 
von 

Brand  New  $3.95 


$1.6S 

Brand  New 


Micro-Wave 
Lavoie  F*eq.  Metvr 
37$  to  725  MCS 

kfodel  TS-127  r  m  a  compact, 
ivelf  contained,  battery  pow 
ered,  precision  li:  1  MC 
frequency  meter  which  pro- 
yidcB  quick,  accurate  rea<l 
Ingti.  lUsiuirea  a  standard 
1..5V  "A  '  and  45V  -It  '  bat¬ 
tery.  Has  II  5  MIN.  time 
swlfch.  Contains  sturdily  con- 
etructed  HI  ''CF’  resonator 
with  average  ij  '  of  3600 
working  dire-dlv  itifo  rletector 
tube,  pses  9.-.7.  !>♦;  and  3S4 
Tube*  Complete,  new  with 
In.st.  book,  probe  and  spare 
kit  of  tube?!  Ip>ss  batter.es 
_ S69.50 


THERMOSTATIC  TIME 
DELAY  RELAY 

Ampr-rite  tvpe  115  No.  45  Heater  voltage 
11.5V.  Nonnally  open  SPST  contacts.  45 
her.  delay.  Contact  rating  I15V-3A..  A.  C. 
lor  44tiV  .  A  r  2A»  max  voltage  on  eon 
tai’ts-  liMHi  max  voltage  l>et.  contacts  and 
heater— 15IK).  Sl/e  3  9  -32  x  overall 

Made  for  V.  S  Navy  . $1  10 


AUTO  TRANSFORMER 


SOUND  POWERED 
FIELD  SETS 
Typ«  TP-3 

onlaloed  In  nenlceable  canvas 
$se»..  Brand  new  -export  packed 
er  unit  as  llluatrated.  ■ .  .$24.50 

^  SOUND  POWERED 
^  BATTLE  PHONES  ' 

Western  Electric  Type 
n  alM73312  Brand 
new  in  original  car 

Per  unit  ax  llluxtraietl . 


FILAMENT  TRANS.  I  Ntuci  W 

400  2600  cy. 

Input.  6'7.5  >6  8'.,  105  ll‘/12.5V  tliiTput.  .>V3A 
5V3A.  5V3A.  5V;;A.  5V6A.  5V6A.  6.3V5A.  6  3V.-,A 


THYRATRON  POWER  TRANS. 

Raytheon  rXK'76  400'1c,im)  ,•>  pRi  nf.v.  I 
Se.-  .511. II  ,',ltV  at  0..5A.  6.3V  1.2A  Test  RM5 

Pulse,  Input  Trigger  Inverting 

U  *  stinglmuse  14.5  R  -V.  Fostcrixerl . 

PULSE  r* 

Ctah  No.  9350.  .  $1.25  \tsU 

BLOCKING,  OSC.  ^932 

Wentinghouse  if  132  Fosteri7.ed  S  ,N  L  _ 
132  . $2.95  I 


LINE  FILTER 

Fnimuxiat  2u  arnp.  11! 
volia  A  C.  or  600  l>.<' 

Brand  new  . SI. 71 

PILOT  LAMP 
Aircraft  '  grain  of  wheat 
3V  Mazda  G.K.  323 
Bra.id  New  .  IQC  ea 


High  Voltage  Capacitors 

OH  Filled 

2:  MKI>  .  2"KV  . 

35  lbs .  $15  75 

5  MUi  .  2:.KV  , 

IC  ItH  . .  $23.50 

1  Mi  l*  .  15K\  . 

35  lb»  .  $16.50 

1  MH»  .  7  KV  . 

15  ll>^  .  $5.95 

Ml  bi.md  new  .Made  hv 

p-ummeiit  manufacturers 


SYNCHRO 

TRANSMITTERS 


400  CYCLE  INVERTERS 

B-ndix  Piom-er  Ivp»*  12121-A  Input:  24  volt- 
is  amt*'.  1*2. '*60  Rp.M  thifout:  11.'.  v.dts.  41 
PH..  2:>0V  A  Weight:  HI  6  Ihs  Brand  new 
Beridix  IMoneer  type  12117  2  B  Input;  24  v< 
at  I  amp  iiiitput:  26  v<»lts.  4ih'  cx  ,  6V.5 

W.-ight;  2  I  Hm . 

General  Electric  !vp»-  .■.li21\J3.\  Input  -  24  vi 
Hutpui;  115V.,  460  cy.  a»  4k.‘iV..\  Brand  in-w 


BROADCAST  EQUIPMENT 

lamiter  Amplifiers,  tyrie  BCT-'b*!'.  Rack  M.>unt: 
dust  enverx.  M;lliameter  and  l»  B  ineiei  « 
l»anel.  Brand  new  with  tubes.. 

Attenuator  Panel.  R  C  A  Tvp*  ?<:*  C  Med 
7'.15  K  Brand  new.  . 


All  prices  indicated  are 
FOB  Tuckohoe,  New 
York.  Shipments  will  be 
mode  vio  Railway  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


All  mercHandisa  guaran¬ 
teed.  Immediate  delivery, 
tubjeef  to  prior  tale. 

All  Prices  Subieet  to 
Change  Without  Notice 


WESTERN  ELECTRIC 
CRYSTAL  UNITS  | 

TypeCR-1A/AR  ' 

Available  in  quantity — following 

1  '"c 

freviuenoiet. 

5910—4356  6376  6476—6510 
eeio— 6670  6696-  6*46-7270 

7350—7380  -739©  -7480-  7580 

[  ' 

9720— KllocycJea 

Mil 

Brin,  N<»  $1.00 

■y 

m 

MICROWAVE  RECEIVERS 

■ 

T>-pes  APRl,  APR4,  APTl'A 
(38  to  6000  M«'^ 

m 

Also  Tuning  I'n'ts  in  si.v-k 

TNI,  TN2.  TN3,  TM6.  TM7.  TM.s 

m 

l*rices  on  requext 

2S8 
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SEARCHLIGHT  SECTION 


Input 
•‘IfIVAC 
Typ*  S 

RI-250 
Bl-50() 
Bl-l 
B1-IX5 
BI-3X5 
BN5I 
Bl-10 
Bl-15 
B1  21) 
in -30 
in'4u 
HI  M) 
Hl-W) 
H1-8U 
Input 
t  .likVAC 
lypr 
H2-ldo 
H2-2.V) 
H2  lOU 
B2-1 


Current 
250  MA. 
500  M  A. 

I  AMP 

1.5  AMP. 

3.5  AMP. 
5  AMP. 

10  AMP. 
15  AMP. 
>0  AMP. 
;w  AMP. 
40  AM  P 
50  AMP 
♦K)  AMP. 
HO  AMP 


Input 
•^126  VAC 
Type  # 

3B7-4 

3B7-0 

3B7-15 


Current 
15<)  M  .A. 
250  MA. 
300  M  A. 

1  A.MP 

2  AMP. 
3  5  AMP. 

5  AMP. 
10  AMP 
15  AMP 
20  AMP. 
:tfJ  AMP. 
40  AMP 


('urrent 
4  A.MP. 
0  AMP 
15  A.MP 


Input 
t-i54VAC; 
Type  i 

3Bi:i-l 
.3B  1.3-6 
3Bi:i>15 


Current 
600  MA 
3  AMP 
5  A.MP 
10  A.MP. 


Current 
♦j»IU  .M  A. 
1  5  A.MP. 
3  A.MP. 
5  A.MP. 
10  AMP. 


in3  i.\5 
H13  3 
1113  5 
H13-10 


WHm  fOR  StLSNIUM  RiCTtfllR  CAT¬ 
ALOG  :f719 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


RECTIFIER  CAPACITORS 


THREE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


Output 

•  I3••VIX: 

Price 

$.42.95 

4H.90 

76.M 

Output 

•  2.5««VIM: 

Price 

$.56.00 


Outnut  * 

•  -WVOC 

Price 
$  .96 

1.95 
2.49 
2  95 
4.59 

5.95 

9.95 

1. 5.95 

15.95 

24.95 

27.95 
.52.95 
$6.95 

44.95 
Output 

•  2b*VIM: 

Price 
$  .9H 


SINGLE  PHASE  FULL  WAVE 
CENTER  TAPPED 
RECTIFIERS 


Input 

19  9  lOVAC 
T>pe  p 

Cl'io 
Cl  20 
Cl«30 
Cl-40 
Cl-50 
CI>K) 
Cl-120 


Output 

9-«*Vl>C 

Price 

$6.95 

10.95 

14.95 

17.95 

26.95 
2K.95 
.56.95 


\ . .  - 


Input 
6-72VAC 
Type  * 

H4  titNi 
H4-3 
B4-5 
B4  10 
Input 
9  II.5V.M: 
Type  P 
B6  150 
H6-25ti 
bo  MNi 
BO  75*» 
b6-lX5 
B0-3X5 
Hi»-5 
H6  10 
Bo  15 
Input 
9  2$4VAC 
Type  . 


it  Select  Propet  Capacitor  to  Obtain  Higher  VOC  Than  Indicated. 


§  VACUUM  CAPACITORS 

Standard  Brandtt 
liMmfd  20  Kv  $4.95 

.59  Mmfd  20  K%.  4.95 

59  Mmfd  32  Kv.  5.95 

EDISON  THERMO 
TIME  DELAY  RELAY 

HeHtt-r  voltaKe  115  V  Norm,  open  .<P8T 
conlactP.  15>30  nee.  delay.  I'untact  latliiK 
115  V.  3A..  44U  V,  2A  Size  3  \ "  x  IS" 
diant.  .Standard  4  pnintt  tul>e  ^0^ 

'  '  OIL  CONDENSERS 

U  Mfd  20o\T>r  HathtuI  $  .20 

.5  .MM  4«0Vl>i'  telephone  t>pe  ..  .20 

2  Mfd  40UVI)*'  Bitlitul* . 30 

1  Mfd  600VLK'  Bathtub . 30 

H  .Mfd  idHiVDC  >V/nim  ‘lamp  ...  .70 

S  Mfd  660VA«’ '2UU0VIH  w,  Brkta.  3.5t» 
15-.15  Mfd  SUOOVUC  VoltaKe  Dttubler 
Type  w  Hrktn .  3.95 

SPECIAL— LIMITED  QUALITY 
FAMOUS  BRAND  VITAMIN  Q 
PHOTOFLASH  CAPACITORS 

S  Mfd-3000  V  l>.f. — 36  Wall  Sec.  4>4"x 
Wt  1-lti  i:  oz.  ITicc 
each . $5.95 

3  For  $15.00 

ATTENTION!!! 

Bulletin  3(713,  listing  various  government 
and  commercial  surplus  items,  is  now 
available  upon  request. 


G-R  VARIAC 


MKl) 
60:»  »  MFH 
10*)0MF1> 
21)  )d  MFI) 
2V)0  MFI) 
ior)MFi) 
2X35'y)'MFI) 
15>M)  MFI) 
40iK)  MFI) 
.30;M)  MFI) 
Ilk)  MFI) 
.50!)  MFI) 
2(yy)  MFI) 

120!)  mfd 

200 'MFD 
I  5<y)  MFD 
125  MFD 


!2V'>';  169 

12VDn  2.95 
l.'»VD(^  .96 

1.5VIK'  1.69 

I.5VTK'  1.95 
25V  DC  1.25 
25VDC  3.45 
3»VD('  2.49 

•UVDC  3.25 
:)5VDr  3.25 
.V)VDC  .98 

V)VDC  1.95 
50VDC  3.25 
OdVDC  3.25 
15»)VD(’  1.69 

20)VDr  3.25 
35:)VDC  2.49 


9  36‘VIK: 
Price 
$1.25 

1.95 
3.25 

13.95 

24.95 
Output 

9  59*VIX: 
Price 
$3.95 

14.95 

17.95 

27.95 
Output 

9  99*V|M: 
Price 
$1.95 

2.95 

5.95 

6.95 

19.95 

18.95 

24.95 

36.95 

54.95 

Output  ' 
9  199*VIH; 
Price 
$12.95 

19.95 

35.95 

48.95 

69.95 


Tyt'e  1mO-K  2KVA.  Input:  110  or  22<) 
.  6U  cps.,  t.iiitput .  0-320  or  0-270 
vollH  Brand  New — Leimited  quantity 
ShpKWt  Zii  iha .  939.36 

VARIABLE  AIR  TRIMMERS 

Stondord  Brands — Screw  Driver  Adjust 

tvOtn  l.otM 

tlach  i»f  19  uf  100 

7.5MMFD  $.29  $2.20  $18.00 

25M.MFD  .31  2.49  29.00 

.50  MMFD  .33  2.69  22.90 

lOO.M.MFD  .41  3.49  30.90 

IIU.MMFD  49  4.29  .48.09 

0-C  PANEL  METERS 

.Vttractive,  ruKK«‘d.  and  reasonably 
priced.  MuvinK  vune  solenoid  type  witb 
accuracy  within  5%. 

0-*;  .\inpere»  D-C  Any  ranKe 

0-12  Anipeies  D-t'  92.49  euch 

o-lS  \uUs  D-C 

Minimum  order  $3.00.  No  C.O.D.'$. 
Add  10%  for  Prepaid  Parcel  Post 
and  Handling.  Terms:  Net  10  days 
in  the  presence  of  approved  credit. 
All  prices  sebjtct  to  clKTige  without  notice. 
Alt  Pffcts  f.O.B.  our  NYC  Warehouse 


RECTIFIER  TRANSFORMERS 

.Ml  Prlmarien  115V All  59 '69  Czyclee 
Type  4  Volts  Ampe.  Price 

.\FI5-12  15  12  $3.95 

rXF;t6-2  36  2  3.95 

rXF.J6-5  M\  5  4.95 

r.KF;it>-l0  M\  10  7.95 

TXF36  15  ;W  15  11.95 

rXF36-2U  36  20  17.95 

XFCU-14  IHVCT  U  5.95 

All  TXF  Type*  are^Tauped  to  Deliver  32. 
34,  .Wi  Volte.  aF('  type  is  tapped  to.deliver 
16.  17.  18  Volts  Onter-Tappeti 

RECTIFIER  CHOKES 

Type  No.  Hy.  Kmpe.  D-C-Ken.  Price 

HY5  .02  5  .25  $9.25 

HY5A  028  5  09  9.95 

HYIO  02  10  .M)  9.95 

HYIOA  014  10  04  7.95 

HY15  .015  15  .30  19.95 

HY20A  ()07  20  .02  12.95 

Type  ’W"  low  reuLNlanee  chokee  are  apecialiy 
suited  for  circuits  riHjiunnn  »‘Xoel!cnt  voltHK** 
rcKulatiun. 

RECTIFIER  SURGE  PROTECTION 

When  an  inductive  IX'  circuit  ia  opened, 
a  high  voltaKe  surge  ia  produced  that 
may  damage  a  rectifier  power  aupply. 
This  danger  can  be  reduced  by  the  ap¬ 
plication  of  a  non-linear  resiatance  de¬ 
vice  known  ua  Thyrite  Further  infor¬ 
mation  will  be  foun^l  in  catalog  42719. 

RECTIFIER  MOUNTING  BRACKETS 

For  Typea  B1  through  Bt*. 

and  Type  <’1 . 9  .95  l>er  set 

For  Typea  B13 . 70  per  act 

For  Tyiais  3B  .  1.05  per  aet 

RECTIFIER  KIT  :;;612-10 

6  and  12  VIH'  At  10  .Ympa. 

Thia  unit  will  deliver  unaltered  direct 
current  for  operation  of  motors,  dyna- 
motors.  84>len«'i«la.  electroplating,  battery 
charging  and  aimilar  e<iuipnient. 

The  two  output  voltages  may  be  used 
sirnultaneoualy.  and  varied  above  and 
below  their  nominal  ranges. 

Complete  with  acheniatic  diagtam;  shi*-' 

.  SI  5,95 

Filter  Kits  For  if  61 2-10 


PILOT  LIGHT  ASSEMBLIES 

Aircraft  type,  panel  mount. ng.  amber 
j«*wel.  Kriuri*Ml  nm.  controls  ’Uiin- 
Bright”.  Bak»l'te  and  aluminum  con¬ 
struction.  Bulb  repiaceable  from  front 
panel.  For  single  contact  bayonet  bulbs, 
up  to  T  3',  size  Dimenaiona:  2V*" 
userall  length,  3 ’>* "  diameter.  panel 
mtg  hole. 

1.M.M'  DIATK  DKDIVKRY  —  500  tc 
Carton.  Hequr^at  I'nces  on  Ciqnpany 


0PAD-eR££N 

COMPUHy  ' 

71  Warren  St.‘ 

New  York  7.  N.>. 


thonm:  rtwkman  J.f  JBS.6 
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MKK  OKFKRS  THK  :  'ST  CON!- 
Pl.KTE  INVK.NnaiY  UK  \  aiul  : 
WAIT  HK'SISTURS  IV  '.'i  and  in'”, 
TUl.KR\NtK>i  IN  THK  ('OKNTHY 
Piic»‘  srh»-<l  • 
liMt  or 

st<K*k  \N  attMtfi' 'I'ot  1-^  mor«‘ 

KBH  4  Watt  10  .  $  •«  $  04 

K:B4  Watt  *1  .12  9n 

r.Hl  1  Watt  99  .09 

(iHI  1  Watt  :•  .IK  .12 

1IH2  2  Watt  W>  .15  .10 


No, 
K3  -1SI» 
vVUls 

Hrt-isi'V 
H3-77rt 
HH-  I  R 
H3-1RTY 
8:t-in 

K3-t!II’ 

a3-7«6 
H3-1 At 
K3- 1  Ht 

K3-n 
n3-I  \I» 
.H3-U 
S3-  U 
K3-22SP 
S3-2.»R 

S3-22J 

K3-22'r 


.AN  No.  Deaiription 
PI.2M  plujt 

I  tJi7»>I’  Adapter 

I  (H75I'  Adapter 

PI.2r*«A  PhiK 

I  t'.lNKir  Plutt 

S0239  R(‘r*‘ptacle 

R»*coptac|p 
I'tJKHiK  IIcmmI 

Ho<Mt 

lt;i77r  lloiMl 

('ap  and  chain 
t'ap  and  chain 
M3.'is  ••T”  ci»nnector 

\I3o‘tA  A rurle  adapter 

Pl.J.As  Junction 

PI.27 1  Fe«*«l  thni 
rtilPJK  Tain  pluK 
rtjinjl'  Twin  recept 
l’<;i(nr  'Iwinan^  adapt, 
rtiiti.'ir  'i  win  unctloti 

I  Jain  T‘ 

PI.275  Twin  Iced  thru 

Pl.'JIt.A  L  sc  twill  plus 

.'**  )2»5.',  I.  sc  twin  recep*. 

\I3ti.»  1/SP  IRkkI 

l.'sc  < '  A I  and  chain 
I  ’BP  Twin  ansle  adapt. 
P1.3U.)  I/sc  twin  Junctluu 


‘Price.-*  Rh*»wn 


Ohms  OhiiiR  tihina  Mcsk  Mesa  Mess 

470  3:VSI  22<100  0  l.A  1  0  :  fi  H 

510  :i0)Nl  240(NI  0  Iti  1  1  '  7  5 

•ViO  iP.aMt  .'70»M1  0  is  1 . H  2 
020  4:hM>  30tMM)  0  20  1  3  0  I 

oso  47<KI  3;kkio  O  22  1  5  10  0 

!  7.jO  5100  JrtOtSI  O  24  IS  no 

s.Ml  .VMMI  3‘Kloo  <1  27  2  O  12  O 

VIO  020(1  43IMNI  0  30  2  2  13  O 

I  llMSl  OsiNI  47iKto  0  33  2  2  1.5  0 

I  lllHI  7.j(«)  510IHI  O  3H  2  4  10  O 

12iMi  h2i»o  .V'SMMI  0  30  2  7  Is  t» 

1300  VHMl  l>2(MNl  «l  43  3.0  20  O 

15lN)  llMMNI  OSINNI  0  47  3  3  22  0 

IHINI  IIINN)  7.VNMI  O  51  3  0 

ls«a>  12*100  S2000  O  50  3  0 

I  2INNI  KhMMI  OliNai  O  02  4  3 

220()  l.'VNM)  O  1  0  OS  4  7 

24iN)  I'SHNi  (111  0  75  5  1 

.  2700  IvHKi  O  12  O  >2  5  ♦» 

3lNK)  2(HHMi  O  13  O  01  (.  2 


Ohrna  tihnis 


UG  JS2/U 


UG  790/U 


UG  )04^U 


AN  No  Price 


AN  'N€».  Price  ea. 
t;2.3HI  .  I.2*» 

<i27M  ..  2.25 

(;2s  I  ,  .  2. .44 

<120  I  1.22 

ci20Ar  l..4a 


Price  ea- 
2.25 


AN  No.  Price 


r»;v2Ai 
I  f  m3  i 
rtm3\i 
r<m4  I 

l  110451 
1  (;v.5  1 
r(  ;p5.\t 


20AI 
2**Pt 
21  1 
21  \r 
21MI 


DIODES 


l>eNlftn 
Kreq  Price 


1N34 


SEARCHLIGHT  SECTION 


ErTnOjfflcs  I 

.L.OOS^.AT  TKEfjf: 


•  RESISTORS 
EBV2,  GBI  and  HB2 


THE  FOLLOWING  VALUES  ARE  AVAILABLE 
lOOo  TOLERANCE 

t>hni8  tihma  Ohni.«  Uhius  Mt'sa  Mega  %' 

10  KM)  1000  1(¥MM»  .1  10 

12  120  1200  12000  .12  1  2 

15  1.50  1500  15000  15  1.5 

is  iso  IMNI  ISLNNI  IS  is 

22  220  22<M»  22*N)0  22  2  2 

27  270  270t>  27000  27  2  7 

33  .330  33INI  33iN)0  33  3  3 

3V  3'.M)  31KM)  3WNM)  30  3  0 

47  470  4700  47000  47  4  7 

.56  .560  5600  66000  .56  5  6 

6H  hsO  6sOO  OSfMM*  6s  6  8 

s2  s20  8200  82000  ^2  8.2 


THE  FOLLOWING  VALUES  ARE  AVAILABLE  IN 
Si>o  TOLERANCE: 


TYPE  "I"  POTENTIOMETERS 


UHF  '  COAXIAL  CABLE 
CONNECTORS 


COAXIAL  CABLES 


BRAND  NEW!  !  ! 

IAN  APPROVED!  !  ! 

Price  per 

H(*  No.  Impedance  Thouaand  K't 
R0.5I’  .52  5  ohma  $70.00 

|).1R  Rtior  76  0  ohma  150.66 

Rt57r  W7  .5  (Fhms  70.00 

IHisI’  52  0  <*hma  55  00 

Per  Hdor  51  0  <*hma  1.45.00 

Ea.  RttVM’  .5IO«ihma  125  00 

35  IR  R<;iO(*  .52  0  ohma  125  00 

15  12  RtJUl’  750ohnia  100  00 

15  1.3  Rf»l2r  750(thma  190  00 

■  »k  u<;i3r  7.5  0  ohma  125  00 

01  55  to  sr  52  0nhnm  450  00 

46  44  RO20i  52  0  tihina  450  00 

12  10  K022r  950«hina  120.00 

27  24  K(  241-  125  0  ohnia  240  06 

31  J5  11(12.51'  4sOohma  575  00 

JK  M  UC-.JMI-  .VI  ..i  ohnui 

l.li  VK  K.i.HI'  .l  O.ihnw  175  M 

J5  JH  ohm*  4»0  Ml 

K5  .7*  Kr:.t»r  TJ.Snhmil  IJJ  » 

I.IJ  .9(1  Ufl4ir  5,9  «» 

SB  4B  Ut:..|4r  .S.  (lliliina  95  BB 

SB  4B  KI1.-.4  5I'  .SaOc.hnu  MJ 

.9K  XB  R(i.'i7I-  «.5  II  ..lima  !»«  »» 

I.J5  Mi  .Vt.Sohma  SB  BO 

I.B5  I  SB  KOr.lir  7:»0ohma  45  BB 

I  SB  135  KliliL'l  .(301.1.010  JBBB 

1  94  1  75  Rliti.'.r  'J.VlOo  ima  2M  BB 

1.44  1..1B  R(i7ir  <i3  0..1.nu.  179  BO 

.24  .22  Rli74r  52  0. ..out  ■**!!! 

01  55  R(17sr  IMi  ohma  KO  oo 

2  OR  l!kk  PrKs-a  ha«c*l  *•!*  a  ininlinuin  uuantlly  of 

1.45  1.30  5iM)  ft.  Kor  cut  leruitha  a*ld  50  *  to 

prices  shown. 


BRAND  NEW!!  UG  TYPE  CONNECTORS  JAN  APPROVED!! 


No  better  pot  at  any  price,  no 
source  more  complete  than  Lite 
Electronic  Sales. 

Availahlt*  in  M-fi-w-dilw;  an*!  recu- 
lar  5,ha”'<  Ps-K  n,:  and  nm:  i<a’k  ne 
*vi>e  nn'- 

Wh»*n  orderin*;  UM-hlni?  ‘vpe  hudiltiB 
pfi’i-rLtnuiieter-*,  lock  iig  nuts  are 
.»»aiia)>le  4t  $  <1-,  .-a.  K. 

TNiFe  ''J  ’  pii’N  availihle  In  the  fol- 
i"»inB  lalu*-'.  fTiiin  -'’'K-k 
siKN-ifL  uln-tlit  r  regular  nr  vrew  • 
'ha!*  is  re<iuir(d. 


SliiBle  P*»ts  i,„-, 

uhiiiB  Ohms  <  tilin')  put**  1  riple  Pnlf* 

KNMt  KMMMI  (>(HMNI  3«HNI  1.^*0  CMMt 

i3iMi  15000  7(hkmi  Kmnn)  .5(K*Oih* 

1.5lN>  JIHHMt  KHHMMI 

JIMMt  220*M!  2I'(M*00  .MNMHI  pr|ce  SchcdulC 

2.500  J.MMMI  2,5*K»00  KMMMIO  .Rvntuyi*. 

3o(Ni  ditHM.  'iiMNNio  2-'>(nmn»  Single  pots  S.SO 

.*MMtO  li.'aHHI  niHMHHi  .VHHHMF  J)yQ|  qqIS  I  50 

.,.VX1  V«KK,  I  M...  1  M..-  T„p|j  pp„  2  50 


SILICON  DIODES  I  GERMANIUM 


TUBE  SPECIALS 


ODDS  'N'  ENDS  SPECIALS 

Ml  tliiitd  \lr  Trinouer** 

I  mill  KtlHI  3oit  Oil  (  oMiienwer'B 
r  l  .PI  .5iMi.*i)  *  infiJ  .5(Mmi  \  oM 
Oir.tl  7-1.5  Mmfil  wiUer  1'riniiiier 
IHI  tloiiel  3II  .58-62  <  >(  l*‘  I  ret|  Meter 
I  INtiinil  Roll  l.iiien  I  iiidiig  (  orii 


LIFE  ELECTRONIC  SALES 


fitee/ 

Send  to*  Owf  bulletin  J-fOO 

9l  GOLD  STREET.N.Y.  7  N.  Y.  DIGBY  9-4154-5 


December,  1949  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


MINIATURE  DC  SELSYN 


D.C.  MOTORS 


W.K.  KS  5i:03-I-02.  28  v.  d-i 
‘•6  ampfl.  1/100  hp.  4  l«»ati 
siiuni.  stu(  k  rsA:;33. 

$1.95  pluft  154  p.p. 


Indtcotmg  System 


DELCO  CONSTANT 


SPEED  MOTOR 
A-71SS 

i/3u  hp.  2».6  V  d-c  Shoo 
ipm.  Com.  duty.  SS* 
%**  shaft  exTt'nalon.  6/32" 
L-  mouminK.  Stock  «SA- 


G.E.  POSITION  TRANSMITTER 

Type  jtTJJI -continiioaslv  rulatahlf  ,3fio 
wound  put»‘ntlornet»‘r.  Taps  estry  12i> 
(IfKrees.  Two  IhO*  oppoii**d  Mlid«*rB  24  v 
d-c  operation  with  -ndicator  ilcMcnhftl 
at»<>ve.  Stork  2rSA-13.  $4. "A  each. 


AC-SERVO  MOTORS 


•  liant.  X  5  S  ~  iK. 
iiiarn.  4  hole  bi 
■M  THre  $4.?5 


DC  GENERATOR 


llelco  .'V4HI925  ronatant 
N|»eeu  IM*  Mot<»r.  27  v. 
d»c  120  rpm.  Governor 
controlled.  Stock  SSA- 


New  conditior  except 
■haft  machined  to 


:4S  Price  $.*1.9.»  each. 


DC  SERVO  MOTORS 


4  -1  .Autopilot  Ser%o  I'nit — 28  v.  d-r  Shunt 
motor,  rpm  2  magnetic  clutche#. 

reduction  Kcar.  differential  and  2  magnetic 
hrakee.  Output  eliafl  15  rpm.  Torque  225 


imper* 


for  lalKiratory 
«M.  Si«K:k  :;SA- 


Minneo  polls*  Honeywell 

160  cycle  Servo  Motor 
Type  M623rYlXl 


Trice  $I9JM>  each 


SYNCHROS 


Klliiro  B*e4  in'  S«^o  I  nit- -80  v.  d-c  max. 
armature  voltage.  27.5  v.  field.  1/165  hp 
3lo0  rpm.  Field  current  200  ma.  Armature 
current  200  tna  at  normal  tomue 

Stock  rSA-211  Trice  $12.50  each. 


IG.  IF.  K'T.  5<; 
51M1.  5Ht:T. 
5SLNf.  61m;.  6t'>. 


tieneral  Kleitric  2  RTM  Motor.  Type 
:.HA10F.122S.  27  v  d-c  «  0.6  amp*.  10 
IP  in  torque  at  2  rpm.  Shunt  wound.  !>•*' 
noie*  filler.  St.ick  rSA-274  Trice  $$.75 


Ttoneer  T>  |>e  t  K*S. 

26  40n  cycle*  fixed 

pha«8-.  var  phaee  49  v 
max  1.05  in/oz.  Stall 
torque.  Kotor  moment 
of  inertia  7  ani/cm; 
With  40  I  gear  reduc- 


Prices  on  Request 


tieiiemi  KlM*trtc  IIT  D-C  Motor.  Type 
5  li.A  r>ii|.jH6.  Armature  voltage  60  v.  max 
fi^'id  27  V.  .\rmature  current  9  25  ampe 
fis  l.i  2  3  amp*.  4600  rpm.  7"  Ig.  x  4»4'' 
tiiam  with  2*%**  worm  gear  ehaft  S" 
diam  Sto.  k  rSA-270  Trice  $12.50  eueh. 


Stork  xS.\-97A.  Trice 
$4i..'»U  each.  Alao  avall- 
aln  a*  Stock  2rSA-9T. 


MICROWAVE 

ANTENNA 


KOLLSMAN  400  cy. 
RATE  GENERATOR 

S63-n43o; 


MAGNESYNS 


dynamotor 


Price  SI  . 50  each 


ELECTRONICS  — December,  1949 


SEARCHLIGHT  SECTION 


SWITCHES  AND  CIRCUIT 
BREAKERS 

Htlnemann  circuit  brcaktr* 


110-1S  amp.  _ _ _ _ 1.49 

110-20  amp.  _ _ ... - - - 1.49 

110-9  amp.  _ ...........  .99 


Aircraft  ckt.  breaker#  24V. -20  amp. 
amp. — AN  3160 — ^uare  O  Co....  $1.49 


DPST  30  amp.  toogle  twitch — bakelite 


cate  _ .39 

DPOT  110V.  tilde  twitch . .19 

OPOT  Toggle  twitch . .39 


RELAYS 

Potter  4  Brumfield  OVERLOAD  relay 
relay  No.  1  It  9000  ohmt.  coll 
current  10  ma..  relay  No.  2  It  110V- 
60  cy.  Ac  coll.  SPOT . $1.99 

Telephone  type,  plate  tentitive  relay- 
7000  ohm,  SPOT .  1.95 

Plate  tentitive  relay — 9000  ohm  coil 
contact  DP8T _ .... _ _ _ _  1.49 

BK«22-K  relay — uted  In  conjunction 
with  SCR-269-F— contain#  28V  ttep 
relay,  9  deck.  6  pot.  twitch— >12V- 


REGISTORS  and  RHEOSTATS 

POWER  RHEOSTATS — 29W'29  ohm— 

1  amp.  max... . $  .69 

POWER  RHEOSTATS — 25W-25  ohm— 

1.7  amp.  man. _ .95 

75.000  ohm.  200W.  bleeder . 95 

11.296  ohm.  100W.  bleeder.  IRC  type 

tapped  at  750-23-23' 7500- 3000  _  .49 

1  Meg.  multipHer.  1*«  tolerance _  .69 

Thyrite  ditcharge  retittor  type  5F 

HE  130V  AC/DC .  .95 

100  <.ttorted  1,.^  watt  realttort  In 
popular  tlxet  _ 1.49 


SILVER  CERA^UC  CONDENSERS 

500  W.V.D.C.  10c  ea.  12  for  61.00 

Available  capacity  IMFFD't).  2,  3.  4.  5, 
7.  8.  8>-,,  10.  11.  12.  15.  24.  25,  30.  40. 
100,  120.  129.  140.  232,  350.  375.  400.  470, 
45  .  50,  51.  dual  60.  70.  72.  75.  80.  81.  95, 
500.  1000  and  9000. 


CAPACITORS 

2MFO-6000  V.  paper  oil  type _ 68. 95 

2MFD-7900  V.  paper  oil  type _ 12.50 

1MFD-9000  V.  paper  oil  type _ 2.95 

IMFO'6000  V.  paper  oil  type _ 4.95 

.1  MFD-7000  V.  tubular#...  1.95 

2  MFO-1000  V . . . .  6  .89 

1  MFD-1000  V. . 44 

8  MFO-600  V . 95 

4  MFD-600  V . 69 

2  MFD-600  V . 49 

20  MFO-2500VOC  PK.  Type  No.  7'»5. 

65W.  Sec.-PHOTOFLASH  . 9.95 

32  MFO-2900VDC  PK.  No.  7’r. 

100W.  Sec.-PHOTOFLASH  . 14.95 

.01  MFD  8000V.  16-20  Ampt. 

mica  LS-217 — 1000-3000  KC _ 4.95 

.002  MFD-3000  VOC  Mica . .  .69 

3K.09-300VOC  round  can  1"«1". 

paper  . . -Doi.  1.00 

50-30  MFD,  150V.  tubular  electroiy 

tici.  well  known  brand# _  .49 

.008  Buffer  1600-V  . .  .  .29 

Attorted  micat — . —  per  one  hundred  1.95 


VARIABLE  CAPACITORS 

9  Gang  variable,  approx.  50  MMFD 
per  tect. —Individual  air  tuned  pad- 
dert — 16  to  1  vernier  drive — thlel- 

ded  . 61.95 

6  Gang  variable — tllver  plated — tec. 

1:  390  MMFD.  tectt.  2.  3.  4.  9: 

60  MMFD.  tect.  6;  80  MMFD _  .89 

BUTTERFLY  WAVEMETER  AND 
OSCILLATOR  CONDENSERS 
TN-2A  106-300  MC  Antenna  conden- 

•«r — with  acorn  tocket _ 63.99 

TN-20  76-300  MC  otclllator _ _ _ 3.95 

TN-3A  300-1000  MC  Detector  (utet 

1N29  XTAL  .  2  95 

TN-30  135-485  MC  Otclllator 
TN  300-1000  MC  otclllator  (utet 

368AS  doorknob  tube)  _ 3.95 

Cert'wlc  tllver  padderi — dual  3  to  12 

MMFD  or  3  to  20  MMFD . 19 

Ceramic  mica  ptdder— tingle  9-20 
MMFD  per  dot... _ _ _ .... _ _  .50 


TRANSFORMERS 

MODULATION  4  DRIVER  XFMRS- 
RC  1206  mod.  xfmr..  815  clatt  AB2. 

56W.  audio.  RC1205  driver  xfmr. 

6SN7  to  815.  clatt  AB-2  (com¬ 
panion  to  RC  1206).  Both  unitt  for 
only  ..  .  —  ...  64.95 

SCOPE  XFMR. — pri.  110V-60  cy.. 

tec.  4000V.  at  10  ma..  6x4x9</a"  .  3.95 
AUDIO  OSC.  XFMR.  with  FEED¬ 
BACK  and  OUTPUT  windingt _  .95 

IF  XFMR-5  MC  with  air  trimmer-im- 
pedence  coupled,  mounted  In  Alum. 

thield  can  _  .95 

DISCRIMINATOR  XFMR.  to  match 

IF  xfmr.  above  _  .95 

FILAMENT  XFMR.  pri.  110-60  cy.. 
tec.  4  voitt  at  16  ampt.  and  2.5 
volts  at  1.75  ampt.  INSULATED 
FOR  5000  volts.  Ideal  for  2x2  and 
826  tubes.  Herr- eticaliy  sealed, 

6x3'/tx4'/t''  1.95 

IF  XFMR..  30  MC.  tllver  slugged..  .35 
500  ohm  to  GRID  matching  xfmr. 

No.  81749  (uted  with  T-17  mike)..  .69 


RADIO  RADAR 

RCVTtS-XMTRS-COMPONENTS 

BC  223  AX  Transmitter— BRAND  NEW— 
801  oscillators  and  601  PA't.  (2)  46 
mods.  4  (1)  46  speech  amp.  4  xtal 

fregs.  and  master  osc.  on  selector 
switch — tone  voice  or  CW  mod..  10-30 
W.  output.  Ideal  for  60  meter  band. 
Complete  with  2  coils  TU  17A  2000-3000 
kc.  TU-25  3500-5250  kc — black  crackle 
case.  Two  extra  cases  to  store  colls. 
Freq.  chart  and  tubes  Incl..  packed  In 
orig.  cases,  lets  xtals. - 639.95 

BC-702  A  HIGH  FREQ.  RADAR  XTMR. 
<4)  2x2  tubes;  squirrel  cage  blower,  12- 
24V.;  25MA.  2"  meter;  02-8000V  cond.; 
(2)  .01-500V  conds.;  .001-9500V. 

cond.  _ - _ ..... _ 614.95 

6C-AR230  TRANSMITTER  with  4  tubes 
and  RF  ammeter. 

BC  AL229  RECEIVER  with  6  tubes— air¬ 
craft  equipment,  both  units - .69.95 


Tl’BES 

304TI _ Ideal  for  1  KW  final.  Induc¬ 

tion  heater  or  dielectric  heater. 
Efficient  operation  at  1500-30(X)  V. 
— typical  operation  2500V.  at  400 


3  A  P  1 
3  B  P  1 
5  F  P  7 
7  B  P  7 
9  L  P  7 
5  B  P  1 
5  Q  P  1 
3  G  P  1 


CATHODE 


RAY  TUBES 


2.95 

2.95 

3.95 

4.95 
2.75 

5.95 
3.50 


CE  PHOTOCELL — for  ute  In  projec¬ 
tors  or  burglar  alarm  _ _ _ _  .95 

PHOTOFLASH  TUBE  12.000.000  lu¬ 
mens  output.  Ignition  coll  Included 
on  back  of  bulb.  10.000  flashes- 
diagrams  furnished  on  request-...  5.95 
Complete  Photofiash  kits — Write  for 
Information 

Complete  Stock  of  GE  Photoflash  Tubes 


T85  APT-5  UHF  NOISE-MODULATED 
JAMMING  XTMR— With  these  tubes 
(2)  6AC7.  (1)  6L6.  (2)  829.  (1)  931A. 
(1)  6AG7.  (1)  522  blower-eooled  UHF 
oscillator  tube.  This  unit  contains  t 
lecher-line  tuned  cavity,  with  tunable 
plate,  grid,  and  cathode  line#.  Ltchtr' 
line  settings  are  read  directly  In  CM  on 
front  panel  with  veeder  type  counters. 
Neon  resonance  Indicator.  Filaments 
operate  from  115  VAC.  No  plate  supply. 
Packed  in  orIg.  case  with  Instruction 
book,  Wt.  118  lbs. . 695.00 

BC-375  XTMR  TUNING  UNIT— Approx. 
65  MMFD  cond..  coils.  RF  choke#,  dials, 
attorted  micas.  25WVDC  and  many  other 
parti  _ 62.50 

ARR7  airborne  HALLICRAFTER 
VERSION  OF  SX-28A — Search  rcvr.. 
complete  with  tubes,  let#  power  supply. 
In  sealed  cates  .... - - — 6129.00 

BC-620A.TRANSSEIVER  —  20-27.9  MC. 
dual  channels,  built-in  fll.  and  plate 
meters,  with  tubes  as  follows:  (4) 
1LN5.  (1i-C6.  (1)  1LH4.  (2)  1291,  (4) 
1299.  (1)  1294 — Ideal  for  use  between 

boats,  vehicles,  etc.  Used,  in  good  con¬ 
dition.  less  power  supply.  Wt.  38  lbs. 
Complete  with  carrying  case  and  dla- 
gr.ims. 


PLUGS  AND 
AN-3102-24-3P 
PL-Q65 
AN-3106-36-1S 
AN-3108-36-15S 
AN-3108-28-2S 
PL-O^T 
AN-3l06-24-2$ 
AN-3l06-aS-2P 
AN.3057-16 
AN-3057-8 
UG-21/U 

PL-Q171.10H  414 
AN-3108-14S-2S 
AN-3102-14S-2S 
AN-3108-40-1S 
PL-182-10H/258  S 
AN-3108-22-17P 
AN-3108-24-19P 
AN-3106-22-1S 
AN-3102-18-5S 
2255-26 
PL-419 

AN-3106-16-8S 


CONNECTORS 

SK-C16-326 

SK-C16-23— 

I/a  AC-AN 
M-359-A 
AN-3100-32-6P 
10H-529 
AN-3057-24 
AN-3102-14S-1P 
PL-147 

AN-3106- 32-101S 
AN-3102-16-20S 
U-16/ 

PL-112 

PL-118 

AN-3102-20-27P 

MC-136 

ARC-9589 

AN-3102-22-MP 

AN-3102-14S-75 

AN-3106-18-12S 

AN-3106-16S-1P 

AN-3057-S 

AN-3102-36-8P 


4S€ 


BUILD  YOUR  OWN  GEIGER  COUNTER. 

Detects  both  Beta  and  Gamma  rays. 
All  parts.  batteries.  diagrams  and 
instructions,  nothing  else  to  buy.  This 
is  the  famous  49>r  <3eiger  Counter, 
as  described  in  Sept.  Radio  Electronics. 

649.50 

OETROLA  RECORD  CHANGER,  au¬ 
tomatic  changer  for  12  10"  or  10 
12"  records  . . .  . 9.95 

AIRCRAFT  COMPONFNTS 

A5  SPERRY  OIREC.  GYRO,  part  No. 

656029-115V..  400  cy..  3  ph .  69.95 

MK  18  Eastman  Kodak  gunstght  ..  2.95 
MK  4  Bank  and  Climbgyro  control 

head  for  MK  4  autopilot _ _  9.95 

A  5  Autooilot  Servel.  100  lb.  max.  9.95 


Free 


HERSH 


GE  CONTROL  BC-1103— -Contains  fuse 
F301.  indie,  lamps  1301.  1301A.  recep¬ 
tacles  as  follows:  3  pole  Russell  Stole 
No.  6852.  2  pole  Hart  and  H^eman 
No.  F7723.  4  pole  Russell  Stole  No. 
8087.  Alto  relay  120V..  60a  Struthers- 
Ounn  No.  AS8X1.  Switch.  Alien-Brad- 
ley  cat.  2AS.  and  250V.  10  amp.  Inter¬ 
lock  . *4.95 

SCR-625  Mine  Detector,  used - 639.50 


MF.TKRS  ami  INT>ICATOB.S 

Remote  position  indicator — 1-82.  6-12V. 

400  cy..  5"  indicator  with  0-360  degree 

dial  . 64.95 

Aximuth  control  MN-52H-360  degree  dial — 
60  to  1  ratio  crank  control — ideal  for 
antenna  rotating  indicator,  used  ..6  .49 
Meter — 3'  cross  pointer.  Two  200  micro¬ 
amp  movements,  brand  new _  62.95 

METER,  type  DO-41.  0-1  mil.  movement, 
scales  0-5  DC  Kilo  V.  and  0-10MA 
DC  . - . ...62.95 


>IISITJJJ\NEOl'S 

BN  IFF  Antenna  duplexer,  156-157 

MC  .  65.95 

BN  IFF  non  directional  doughnut  an¬ 
tenna  -  5*5 

Voltage  REGULATOR,  carbon  pile, 
magnetic  type,  coil  current  105  ma.- 

max.  5  a'mps  at  18.25  volts -  .95 

THERMOSTAT,  normally  opens  at 

95  deg.  F..  No.  F85-1.H5  .  .49 

BLOWER.  400  cy..  115  Volts  Type 
FL.  style  No.  I  171145C.  6700  RPM. 

Westinghouse  . .  --  1.95 

BLOWER,  squirrel  cage.  110-60  cy. 


AC.  2"  outlet,  silent  oil  lite  bearing 

motor,  with  mtg.  bracket. — ^ . 7.95 

Eclipse  24  V.  carbon  pile  type.  GE 
Voltage  REGULATOR,  brand  new. 

Co..  2'/a  lbs.  . .  .95 


,L  RADIO  CO. 


Catalog 


DEPT,  R.  E.  12 

5249  GRAND  RIVER  DETROIT  8.  MICHIOAN 

All  orders  F.O.B.  Detroit — Minimum  order  62.00 — Michigan  customers 
add  3**  sales  tax — 207*  payment  must  accompany  all  orders. 
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First  Quality 
Standard  Manufacture 
No  Surplus-  -  But  Cheaper  than  Surplus 

Plastic  molded  paper  tubulars  at  lowest  net  prices  ever 
ottered  In  recent  years.  Made  by  big-name  mtr.  Because 
Sun  Radio  made  a  huge  purchase  at  a  very  low  price,  we 
can  otter  them  at  unprecedented  discounts. 

A  new  concept  In  paper  tubular  construction,  these  units 
are  molded  in  plastic  Just  like  micas.  The  result:  Greater 
stability.  Better  sealed.  Stand  higher  temperature.  Long¬ 
er  life.  No  wax  to  run  while  soldering.  Leads  firmly  an¬ 
chored.  Moisture  repellent. 


60  /40  Solder 

tin/  lead 

IMMEDIATE  DELIVERY 
FIRST  TIME  IN  10  YEARS 


World-famous  Ersin  Multi- 
Core  solder.  .064  inch 
diameter.  >16  S.W.G. 
$I.4S  a  lb.  on  7  lb.  spools 


Coexial  Connectors 


A  complete  line  of  Army-Navy  type  UG  coaxial  connectors 
made  by  Kin^^s  Electronics  Is  listed  in  our  September 
Monthly  Mailer.  It  is  the  only  such  listing;  available.  Kinf^s 
Electronics  holds  more  type  approvals  under  JAN  C-71  and 
other  applicable  specifications  thanany  other  manufacturer. 
These  connectors  are  brand  new  but  cost  no  more  than  sur¬ 
plus.  Write  today  for  your  copy. 


Swt  MONTHLY  MAILER 


■-rr - Ivokii'i'' '  \ 

iSf  it‘” 

.SiKJ 

iiiS 


Items  on  this  page  are 
typical  of  those  listed  In 
the  Sun  Radio  Monthly 
Mailer,  a  new  publica¬ 
tion  which  brings  to  the 
industrial  electronics 
field  news  of  new,  un¬ 
usual  or  particularly  in¬ 
teresting  items  from  our 
large,  varied,  and  up-to- 
date  stock.  Each  issue 
includes  a  page  of  bar¬ 
gains  for  quantity  buy¬ 
ers.  You'll  like  iti 

To  get  on  the  mailing 
list  for  the  Sun  Radio 
Monthly  Mailer,  write 
us  on  your  letterhead. 


AND  ELECTRONICS  COMPANY  INC. 

,  122-124  DUANE  STREET 
NEW  YORK  7,  N.  Y. 

TELEPHONE  BA  RCLA Y  7- 1 840 


400  V.  D.  C.  WORKING 

11  3/8  xl  1/8  $0 

)2  3/8  xl  1/8 

14  3/8  xl  1/8 

15  3/8  xl  1/8 

)6  3./8  xl  1/8 

I  3/8  xl  1/8 

IS  3/8  xl  1/8 

I  3/8  xl  1/8 

I  7/16  xl  1/4 

S  7/16  xl  1/4 

J  7/16  xl  1/4 

1/2  xl  1/2 
5  9/16  xl  5/8 

5/8  x2 
i  5/8  x2 

7/8  x2 

1  1/16  x2  1/2 
600  V.  D.  C.  WORKING 


.00025 

3/8  xl  1/8 

.0005 

3/8  xl  1/8 

.00075 

3/8  xl  1/8 

.001 

3/8  xl  1/8 

.002 

3/8  xl  1/8 

.003 

3/8  xl  1/8 

.004 

3/8  xl  1/8 

.005 

3/8  xl  1/8 

.006 

3/8  xl  1/8 

.008 

7/16  xl  1/4 

.01 

7/16  xl  1/4 

.015 

7/16  xl  1/4 

.02 

7/16  xl  1/4 

.03 

1/2  xl  1/2 

.04 

1/2  xl  1/2 

.05 

1/2  xl  1/2 

.06 

9/16  xl  5/8 

.08 

5/8  x2 

.1 

5/8  x2 

.15 

5/8  x2 

.2 

3/4  x2 

.25 

7/8  x2 

.5 

1  x2  1/8 

1000  V.  D.  C.  WORKING 


SC10210 
SC20210 
SC30210 
SC40210 
SC50210 
SC60210 
SC802I0 
SC10310 
SC15310 
SC2n310 
SC30310 
SC40310 
SC5O310 
SC60310 
SC80310 
SC10410 
SC15410 
SC25410  I 


.001 

38  xl  1/8 

$  .105 

S  .092 

$  .083 

.002 

3 '8  xl  l'^8 

.105 

.092 

.083 

.003 

3^8  xl  1/8 

.12 

.107 

.096 

.004 

3'8  xl  1  '8 

.12 

.107 

.096 

.005 

7/16  xl  1/4 

.135 

.122 

.109 

.006 

7/16  xl  1/4 

.135 

.122 

.109 

.008 

7/16  xl  1/4 

.15 

.135 

.122 

.01 

7/16  xl  1/4 

.17 

.153 

.138 

.015 

1/2  xl  1/2 

.17 

.153 

.138 

.02 

1/2  xl  1/2 

.17 

.153 

.138 

.03 

1/2  xl  1/2 

.19 

.17 

.15 

.04 

S/B  x2 

.19 

.17 

.15 

.05 

5/8  x2 

.20 

.18 

.162 

.06 

5/8  x2 

.20 

.18 

.162 

.8 

3/4  x2 

.22 

.197 

.18 

.1 

3/4  x2 

.25 

.225 

.202 

.15 

1  1/16  x2  1/2 

.27 

.24 

.217 

.25 

1  1/16  x2  1/2 

.30 

.27 

.24 

200  and  1600  volt  units  also  available. 
Phone  or  write  for  complete  list  and 
prices. 


IV 


-  TELEMARINE  - 

The  Best  in  Electronic  Surplus! 

RADIO  TRANSMITTERS, 
MODULATORS,  AND 
POWER  SUPPLIES 


WORTHWHILE  SAVINGS  TO  YOU 


NEW  RA-38  RECTIFIERS 

115  X..  60  cy.  1  ptiase  Input,  output 
0-15, UUO  T.  d-c  (tf  Omi  ma.  Wrtt«  for 
detailed  ioforniatiou. 


T-IOJ  -•  KiUn,*nt  Tran  furnj**r. 
American  Transfunner  to.  Spir. 

T>r*e  WS  o.-io  KVA, 
60/60  eye.  Singh-  phaM*.  KVA 
teat.  IJ  KV  1M\  «p.*ramig. 

I  Prllnar^  J1  *  V..  sea.mlarv  u  V.. 
10  amp-  uith  iDtegral  >randofT 
liUiUlati>r  and  stH-ket  for  T 
|371.  and  5503.  etc.,  rec'lfler 
'tubf-  $12.50  Net  Wt  15^  Ibv 
Dim  VV  X  6*  D  X  ir  11.0  A. 


Immediilte  Delivery  from  Stock 


2.5  KW  PRC8$  WIRELESS.  Motle)  ?5  conalsting 
'I  2  section-,  one— the  2.5  KW  P.A.  with  p«>wer 
'Upply.  s*-cotid  M>ction  rontatnins  exciter-driver 
-'ages  mth  crystal-controlled  OHCihator  iw.th  oven 
fi>r  constant  totiiperaiure  contmli.  Knil— ton  .51. 

E  re*!,  ratigf  2  to  23  me.  t)i>erates  from  22r>  V  A  f 
Kxceilent  condition.  I-ev-*  Tut**--  $3,000.00 

BC-3I9-A  TRA*<SMtTTER.  tAL'  only  3n0  watts  out- 
nut  P*re*j.  !unk!**  4  "  to  13.4  m« .  operates  fr>»in 
11112211  volt-.  «n  cvcl.s  At*.  Kxceilent  condition, 
tube- 

PRICE  EACH  . $300.00 

WILCOX.  (Ht-200A  2-KW  RF  aodion.  {.arge  cabinet 
with  complete  UF  end  containing  the  VFO,  toter- 
mediate  sections  and  I*.A  atage.  Almost  new.  but 
Ia-'k4  FA  Inductance  only.  Lena  tut>es. 

PRICE  .  $300.00 

TBK-IO.  500  W..  2  IR.I  MC.  CW  Telegraph  Trans¬ 
mitter  designed  for  .sh  p  in-itallatlnn.  Almost  new 
ctmdition.  complete  uith  tube-,  hut  le-a  .MO  set 

and  acce-iones.  PRICE.  EACH  . $360.00 

WILCOX  98A  Ground  Station.  A-3  erniit-ton  .50  to 
200  me.  50  W*.  output.  4-channelii  dial  telephone 
selection,  with  rcwlver  for  above  fre<juency  cover¬ 
age.  and  remote  control  unit  For  110  volts  AC. 
Kxceilent  condition.  With  tubes. 

PRICE.  EACH .  $600.00 

LINK  FM  Transmitter- Receiver.  70.100  MC.  60 
WaitM  Output.  MiKlel  I49K  DC.  Wall  style  cabinet 
containing  transmitter,  receiver  and  14  V.D.C 
p<iwer  Hiipplv.  hand-iet.  Dim.:  .34"x21'xll*.  NFAV 
roNDlTIoN  C'omplete  with  tutw*-.  crystals,  spe¬ 
cial  telescopic  antenna.  tiLstruction  book.  50  W 

output  PRICE  EACH . $500.00 

MODEL  SVCIOOL/IIO  TRANSMITTER.  Output 
Al  150-watU.  A2-A3-.50W.  .Mfd.  bv  Thillips  Freo 
2  to  30  nice.,  with  6  pretuned  rhanncN.  operates 
frem  90  260  vo!»f  50/60  cy.  A  C  COMPLETE,  with 

lubes  . $460  00 

BC-liob  <RC-263).*  T5W.  A1.  50W.  A2.  4  channel 
dial  seletnlon  of  channel.  1  5-10  mca.  110-26"V 
25-60C.  AC.,  with  remote  control.  New. 

EACH  . $575.00 

SUPREME  ship  tr*  slirire  transmitter  receiver  IIPW 
ouiput.  9  channel.  2-3  mes  .  ervstal  controlled  for 
llOV.  OCk*.  At*  Condition  N  2.  Complete  with 

tulves  and  microphone  EACH .  $500.00 

MASTER  POWER  METER  PANEL,  for  mea-uirlng 
voltage,  current,  and  freuuenry  of  2  to  4  50  KW 
power  unite  of  340  v.  3  phaa«-3  wire  or  S  phaivc  4 
wire.  60  cvcles  AC,  Measures  each  pba-te  lead 
Measures  current  0-.3OO  or  0  600  amps.,  through 
-election  of  current  transformer-.  Dim-  22*x34’x2i^''’. 
Mas  many  Industrial  applications.  NEW’  condition 

EACH  .  $150.00 

0Z.2  OIRECTION-FINDING  EQUIPMENT,  with 
loop  assembly.  2k  V  IH*  operation.  15  70  A  100- 
r.(M)  Kes  Ni:w 

PRICE.  EACH  . $150.00 

SCR-5II  “POGO  STICK”  WALKV-TALKY.  Port¬ 
able  low  power  AM  radiotelephone  for  2  to  6  me 
oi>eration.  with  13  plug  in  tuning  colls  containing 
ervstaU  for  crvs'al  «'ontrol  of  Nith  r»-celver  and 
transmitter.  Transmitter  receiver  IM*  715  of  thi- 
11-511  include,-  teles*'oplc  antenna  and  ‘’IVess- 
Talk”  Switch  as  well  as  all  cables.  Mange  5  miles, 
pill-  With  P$M57  2-toU  storage  ha*tery  opiraii-d 
Vibrator  1h»wer  Supplv,  2  Volt  Matfe'-y  i  lesa  eh  etro- 
Hte).  T-17  mike,  all  ready  for  Immediate  operation. 
N  KW 

PRICE.  EACH . $95  00 

32  VOLT  DC  to  AC  ROTARY  CONVERTER,  mfd 
hv  Kato.  Ftir  yachts,  workitoat.s,  nr  farm  Inotalla 
lion  thiiput  110  V..  6(»  cycles  AC',  rated  225  watt 
but  good  to  .300  wafts.  All  NKW  units. 

PRICE.  EACH  . $39.95 

DECK  ENTRANCE  INSULATORS,  h-wl  and  flange 
tvjie  gt.,*  dia.  with  heavy  galvanized  metal  flange 
and  bell.  Top  hell  6'*'  dla.  ll«$*  hra-w  feed-thni 
rod  Very  high  voltage  Insulation  Indtviduallv 
i.ark.-d  in  cartons,  all  NKW. 

12  FOR  . $18.00 

GENERAL  ELECTRIC  AMPLIDYNE  M  G.  SET. 
generator  t%i»e  «V-5s7.5677.  motor  type  «?3.\H5S. 
Nsiv  ac'Cl  21AItr.  11.5  23nv,  60c  .  motor  ratesi  at 
-s  HI’  .  gencra’or  output  2.50V.  DC  at  37.5W.  NfTW 
$60.00 

GENERAL  ELECTRIC  AMPLIDYNE  MODEL 
5AM78AB47  MOTOR  GENERATOR  SET.  Motor 
Mir  44"V.  .3  phase.  Output  25*'$’.  IK'  at  3  amps 
ari  l  60V.  IH-  at  12  5  amps.  Kxceilent  (’omldion 

"SNOOPERSCOPE"  TUBE 

Iriiia  Ued  linage  c'onverter  Tube  (Hritl-hl  to  make 
■'Snooperscopes."  ".Snlpervcopes.”  and  other  devH-ea 
•hat  see  In  the  dark  Operates  with  Invisilrle  Infra¬ 
red  ravs.  without  wanning  or  ampl  tiers.  See  CV  tober 
Madio  l-riecfronlcs  for  interesting  c<>nstnictb>i)al  am 
cie!  .Supplied  with  technical  data  and  diagrams 
K-.err  tube  guaranfec-l! 

TWO  FOR  $15.00 

$  FOR  $33.00 

BAUSCH  A  LOMB  Front-Knd  I/ens  Assembly,  for 
be-f  images.  F2  1.  3,5  in.  K.F.  EACH  $12.00 

MOUNTED  LENS  UNIT,  also  for  front  end.  resulta 
a-  good  a-  It  Ar  L  unit,  .speed  Fl.l*.  f.l.  91.44  mm. 
outside  dia.  at  one  end  60  nim.  length  of  mount  64 

mm  PRICE.  EACH .  $9.00 

ALL  PRICES  FOB  NYC,  XMTTR  PACKING 
EXTRA.  ALL  MATERIAL  SUBJECT  TO  PRIOR 
SALE. 

—  TELEMARINE  — 

COMMUNICATIONS  COMPANY 

280  Ninth  Avenue 
NEW  YORK  1,  NEW  YORK 


MOTOR  GENERATORS  AND  PUMPS 

G.E.  type  CC-2I99I;  Inpu*  115  t  d-c  .7 
ampa.  Output  115  v  a  c  rib  eye.  single  pha-e. 

351)  va  “S**-  F  F .  $58.00 

G.E.  type  CC-21990:  Input  .32  t  d-c  (fic  22  ariip-. 
lutput  115  T  a  <•  bu  eye.  single  pba.-e.  35n  va 

la  85«Jb  F  F.  .  $63.00 

Pertahle  Vacuum  Pump  Aisembly:  le-lan*!  IF*' 
22U  T  60  0.  1  pha-e  1  h  p.  motor  with  8  ('FM 
automatic  oiler;  mounted  on  tubular  ste<-l 
'rame  .  .  $66.00 


G.E.  BATTERY  CHARGER 
TRANSFORMER 

•  at  s\NS-99316.  Frt.  H>5-115-125t.  60  rye  ;  Kec 
ondary  lO5-lM*-75-60  45-3ot.  (a-  6  amps,  each  Kid«'  of 
.-enter  tap  Voltage  re«luc*sl  a-  20‘1.  thru  tapp*-d 
primary  :  Two  X  5  y.  Is  amp  C  T.  iTungar  fllamenlHi 

*  two  X  7  V.  10  amp.  7«!4*  H.  x  \\.  x  5»4'  D.  Wt. 

56  Iba.  N>w--orlKmai  parking.  <■  K.  net  $.52.oo.  our 
price  . $17.50 


CONSTANT  VOLTAGE 
TRANSFORMERS 

125  v.  50  c.  1  ph.  input:  115  »  output 

. $13.20 

.  .  27.00 

„  ,  woo  GASOLINE  GENERATOR 

Koytheon  ('1MI-73O04  A  (for  TllW  lUdio  Fluulp  ) 

42  V.  50,'6u  c.  1  ph.  input;  220  v.  600  w.  120  v.  8iK)  c.  1  ph.  (w  9  8  amtv..  14  *.  d-c  t«  20  amps. 
. $36.00  New,  in  water-tight  metal  .  $140.00 

TUBE  STOCK  CLOSEOUT  "  rV„” 

_  _  20%  on  orders  over  100.00  -ale  A  limited  to  present 

DISCOUNTS  30%  on  orders  over  SOO.OO  Rtnck. 


All  Tubes  are  New. 
of  Standard  Mff..  in 
oripinal  boxea. 

Type  Price 

1622  (10)  .  ..$4.25 

1623  (10)  .  4.;S 

2J62  (60)  ..  37.50 

3B22  (175)  .  ..  2.50 

3B24  (15)  .  1.50 

3C23  (300)  .  .  2.25 

4B28/S2694I4 

6  A.  Reetipen  (450) 
2.75 

ISe  (200)  .  .  .  1.25 

250TL  (6)  ,  .19.50 

304TL  115  V.  60 
c.  HV  fllamsnt 
transformer  A 
socket  (40)  7.50 

307 A  RK75  (40)  3.75 

3I6A  (30)  _  .35 

388A  (30)  .  2.75 

450TH  (4)  ...  .22.50 

700A  (2)  .  9.75 

70IA  (7)  . 3.50 

702A  (25)  .  2.75 

703A  (125)  ...  2.75 
7(WA  (5)  .  .  i.on 

705 A  (30)  .  1.00 

r06BY  (6)  .  (2.50 

706EY  (4)  ..  12.50 

707A  (20)  -  .12.50 

707B  (75)  .  7.50 

708A  (7)  .  2.75 

7I3A  (15) . 75 

7I4AY  (200)  ..  3.75 

7I5A  (15)  . 7.50 

7I7A  (10) . 50 

7I9A  (iO)  ....  9.50 
72)A  (I)  .  ..  2.75 

722A  (15)  . 7.50 

725A  (7)  _ 8.50 

730A  (9)  . 10.50 

811  (7)  .  1.50 

830B  (5)  .  3.25 

846  (2)  47.50 

fi72A  (300)  ....  1.75 

92i  (40)  .  1.25 

931 A  (300)  _ 2.50 

C5B  (20)  .  7.75 

C6A  (40)  .  8.25 

C6)  (50)  .  .  4.75 

FG8IA  (200)  ..  3.75 
WE-2n3A  (4)  .  8.75 

VT98(Br.)  (30)  12.50 


TRANSTATS 

Vanac  115  ».  .'.n  60  c.  Input;  0-13.5  y 
•<t  1  amp  output  Type  Ju0B...$9,50 
Variac  115  v.  uu  r  Input;  0-135  » 
eS  5  amps  output.  Type  200  ('I! 

$14.00 

IM  t.  50/60  c;  0-130  T.  10  amp 

output  .  $24.50 

115  V.  60  e;  103-126  v.  2.17  amp 

output  .  $9.50 

115/230  y.  50/60  c:  0-260  t.  2  5  amp 
output  . $21.50 


NEW  CAPACITORS 

2  mfd  60*>  ».  d-e  tubular.  $.30:  10  for 
$2.50;  $20  00  per  C. 

3,r.  5  mfd  1.000  t  d-c  $.90  4  for  $3.00 
3x10  mfd  1,200  f.  d-c  wk.  Lsolated  sec¬ 
tions  . $'.20 

1,2.'.'1.2.5  mfd  7.5  kv  d-c  or  .62.5  mfd  1.5  kv 

d-c;  Standard  Brand . $12.50 

.25  2>  mfd  T.5  kv  d-c  or  125  mfd  12  kv 

dc  . $3.75 

10  m'd  2.5  kr  d-c;  Standard  Brand  $36.00 
600  n  fd  200  v*T  d-c  electrolytic;  insulat**d 

terminals . 95 

.001  nfd  2.5  kv  d-e  mica;  2.5  A  (»  3,ooo 
kc.  IK  A  (8*  1.0(K'  kc,  llA.  (n  ru'O 

kc . $25.00 

50  mnfd  32  kv  d  c  tubular  vacuum  $4.95 
9.12  Difd  1265  V.  a  C.  4OU0  v  d-c.  New; 
.‘Standard  Brand  . $17.00 


TRANSFORMERS 

1 15  V.  60c.  primaries 
Amertran:  17.6uu  v  (a  10  4  K.V 


METERS 

Weston  or  Westinghousc 

3*  0-12U  a  c  ampe.  w  current  tran-f.  $8.50 
i.**  0-20  kv  d  c  w  precision  multiplier.  18.00 
3*  0-4  kv  d  c  w  precl-ion  multiplier.  9.50 


RELAYS 

Wevtinphouse  Type  SC-M  Overrurrent 

relav.  2  to  1  A  .  A.  ••nnt.  rating 
2i'  4"'.  .ir'.p  out  '■alio...  .  $12.95 

A-B  810  Overload  Relay.  6.3-lK-l  A  . 
»'>»«»  V.  max...  . 17.95 


SPECIALS 

Wevtinfhouse  Meter  Multiplier:  Type  R-S 
1  n»eg  .  tol.,  w  w  noninductire 

$1.25 

Tube  WL  3H6  Ml,  3W:  125  KV  X  ray  oil 
immersion  r»Mn.  :  10  T.  11.6  A  fli.  $32.00 
CRAMER  Time  Delay  Relay;  TD2 
0  120  --ec..  115  V  60  c..  vyn.  motor- 
driven:  10  A.  115  y..  S.P.N.O.  con¬ 
tact  . $4.95 

Motor;  27  y.  d  c,  0.7  A..  110  It  I’.M  ,  l 

"Z. /ft.  torque  . $3.50 

Solenoids:  115  v.,  60  c;  continuous  v* 

5\i  lbs . . $2.75 

Intermittent,  wt.  9  lbs .  $2.75 

Indicator:  1-si-a  Iladin  ('ompaaA.  N«w 
$3.85 


CHOKES 

Amertran;  Swinging.  9(»0  h  fa  16 
25  h  «r  .•>25  ma.  35.001)  y  tent  $4 
Kenyon:  20  b  fa  .300  ms.  15. ik 


CONTACTORS 


RESISTORS 

)  watt  wire  wound  resistors,  ferrule 
mds  160.000  ohm,  .'i.uoO  uhm.  or  1."mo 
>hm  .  $1.00 


ASD  RADAR  TRANSMITTER 
&  MODLULATOR 

3  centimeter:  ••ft|.,pi,.re  with  72'i.\  magnetron 
cevitv.  two  :2:ah  K  v-tt-.n-.  one  BKH: 
'..ur  :2  s.  one  Tl.Ml.  une  s29U.  two  724H'-,  two 
*:.A('7'h,  one  1N23  crystal  dusle.  high  voltage 
-upply,  two  nxOing  hb-werR.  etc.  Input;  115  t. 

I'Mi  c.  N  2  conditp.n . $110.00 

Preamp  assembly;  includes  plumb  ng  <2)  723 
A.B-,  (2.  O.vc:--.  (2i  :24IFs.  IN23,  etc. 

$37.50 

,25A  Magnetron  \v  magnet  .. .  $12.50 


DRY  DISC  RECTIFIERS 

('ontinuous  Duty  Ratings 

3.5  vac.  FWT).  1.8  v  d-c  «  1  0  amp 

$  .90  each.  4  foi 

6.5  vac,  FWiT*.  2.2  t  d-c  (rf'  3  o  anip- 

$1.20  each.  5  foi 
0-38  T  a-c,  IIW,  200  ma  d  c 

S  .75  each,  2  foi 

0  .54  T  a-c.  i-WB.  1  6  amps  d  <• . 

0-154  V  a-c.  FWB.  6i)0  ma  d-c . 

0-lHO  vac.  FWlt,  4»Q  ma  d-c . 


1S27  E.  SEVENTH  ST. 


LOS  ANGELES  21,  CALIF. 
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SEARCHLIGHT  SECTION 


JANETTE  ROTARY  CONVERTERS 

Il«  VA  liil.ut  IIIIVIM  IIO  VAI' 

ninKl»*  |»hiii»*‘.  6»  r)!*!*'**.  iiilon  upf.Ml.  with 

filler  for  uf  r.i-lio  jiii*Tferen»*H 

K^-iiably  Kel>uilt  I'  •*.. 

MARATHON  MOTOR  GENERATORS 

Infill  IlM  \  DC 
(.»utput:  iiovac  i 

phas. .  rto  cy.  r>00  VA 

v’ullaKe  re»;uiator  and 
fre'iueney  <‘ontroIIet 

Kebuilt  .  ■  •  •  •  . .  $65,041 

Same  unit  a»  alM*ve  with  VDi’  Int'Ut  and 
Harne  Oulput,  ln«  V  .\...  $.5t.fMI 


WESTINGHOUSE 

TRANSFORMERS 


U  I  niiiMfoniiar  i  on 

troller  containa  300  wait.  11«j 
220  volt  transfortner  \%Uh  mul¬ 
ti-taps  The  transformer  with 
tap  switch  alone  ih  worth  mot»- 
than  the  special  pii<e  M.fo 


OMAN  HIGH  FREQUENCY  MG  UNITS 

Input;  110/220,  single  pha^e.  «n  cyc.  Out¬ 
put;  K  W.  llf>  V.\’\  single  ph  480  cps 
Uebuili  like  new.  ..$1S8.54) 


Shoik  iiiouiiled  New.fPO.UP 

4i.  1*^.  M4it4»r  Starting  Kettctorv 
Tmm*  llK28t<Kj'f:  Hated  at 
44nv,  :j  I'h.  HO  Cy.  16.8  Amp 
Only  .1  :i  Pole  Double  Throw 
Sw.tch  Is  nerr-spary  with  this 
unit  to  make  a  1  .'i-L’O  }|  p  com - 
pensator  I’seful  for 

phase  choke  's"pK<  I  u  ’ PKlJ  i. 

'  GEN.  ELECTRIC 

TRANSFORMERS 

I  KV%:  160/  230  2::o/lir.  Hr.in.l 

Nhw  .  IIH.UO 

tieneral  ElecfrU’  .5  KV.\  .4uto- 
ln«nMr«»rmers:  110/220,  Brand 


tieneral  I'Jei'lrie  '’Varitu*  type” 
t  4intr«»ller««;  w.iits;  ll" 

21'0  dtssigned  as  an  adjustahh 
speed  controller  hut  can  he  ustd 
for  any  application  r^'iuirink'  .• 
vnriahle  transformer.  Ilr.ind 
tc  w'  and  .an  exceptional  hu> 


LELAND.MURRAY  HIGH  FREQ. 
MOTOR  GENERATOR  SETS 


•  K\.\;  115  Volts.  400  cycles;  17  2  amperes 
s’licle  phase,  i*oupi‘‘d  to  220/440-3-60  mo¬ 
tor  . $250.IMl 

Same  spiMiflcations  l>m  operative  with 
simrle  phase.  110/ 220  Volt  Motor.  $*»ft.5.lM» 
:l  K\.\;  120  Volts,  3  Phas.  too  <>cles 
coupled  to  22o'4l"-3  .Motor  $:m.4MI 


WESTINGHOUSE 
M-G  UNITS 


bearing  units  con  - 
-sisting  of  a  re¬ 
pulsion-induction 
motor,  type  2H.  110  220  volts,  single  phase 
25  cycles.  1425  rpm.  5.4.2  7  amperes.  Ton- 
tinuous  duty.  The  generator  has  a  rating 
f>f  .08  K\V.  40  Volts.  2  amp«‘res,  I>.  r*  Com¬ 
pound  winding,  t>pe  KK  HebuUt  like  new 
$16.7$ 


Kaytheoii  Three  Pb.  ('on- 
tmls.  1.5  K.W.  Input;  22n 
3-60.  Output  variable  with 
multitap  switch  to  110-3- 
60.  Can  he  used  for  oper¬ 
ation  of  110  V  3  ph  motors 
from  220  V.  ph  line.  Spe- 
cial  price .  $25,041 


KWTHKON  HItiH 
\t)I.T\tiKTKANS. 
ftlKMKRH;  PrI 

214  246  Volte;  Sec 
5500  Volts.  1.0  am¬ 
pere;  test  13.500  V 
Brand  New  $72.«Mi 


.lunette  Kotar>  Inn- 
»erter«.  12  volts  D(’  to 
<lellver  110  volta  AC. 
Rated  212  VA  With 
radio  Alter 

St»*4'lal  Price  $51.00 

t*enerttl  Kllectiie  type 
HI'  and  WestInghnuMe 
ly  i>e  KK  Motors.  1,H 
H  P  Direct  Current 
I72.54»  R  P  M  Rebuilt 
I'ke  n*-w 

^prsliil  $8.5,5 


4lnt«ir*>:  built-in  makinei.c  brake 
revf'-.Ntng.  T>ouble  sfiaft,  ball 
li.ued  2S  HP — 3i'  minutes,  ma- 
110-3  »'0  Brand  ro  w  in  original 

SPKt  I  \L  PKK'K  $28.50 


Input:  115  VD<'  at  14  amp.  3600  RP.M.  Ball 
Bearings.  Output:  125  KV.\;  80»a  PF  120 
Volts.  AC.  1  Ph  lo  4  amp.  Centrifugal 
.iutomatlc  tMintroller  itermlts  line-start  op- 
eiatiun.  Fully  enclosed.  Brand  New  $M.95. 
.4lso  available  for  230  VIX*  operation  at  the 
!4ame  price 

GEN  ELECTRIC  AMPLIDYNES 


MiMlel  5.\.>17H.%B50.\;  1500  watts  Input: 

4  40-3-60.  Ouipiii.  250  Volts  DC;  6  am¬ 
peres;  3450  RPM . $22.5.00 

>l<Klel  .5%M7M.\RI6;  750  watts;  Input:  440-3- 
60.  iiuipui:  2.'»U  Volts,  D<';  2  amperes:  3450 

HI'M  . $115.00 

'  uupled  ilirei  iiy  lo  ciintrol  TTotor  on  com- 

im.n  base  Brand  new . $185,041 

Minlel  .5 \>l  IP.\BIH:  250  wstis.  Input:  44o- 
3-60;  oii'put:  2’'0  VliBs,  DC;  1  ampere 

3450  R1^M  . ». . $55.04' 

INDUCTION  VOLTAGE  REGULATOR 

T.im-  IKT.  form  M.  1  ««  KVA.  1 
T  I  ph.ipr.  60  t-yrl-M,  cent.  duty.  Out 
door  *.-rvice.  Primary:  208  V..  10 
load  ampa.  Oii  niled.  Wat.  366  Ih. 
33  X  IT-  X  14- .  H3.IHI 


G.  E.  OIL  FILLED 
OUTDOOR  TRANSFORMERS 

Brand  New.  3  KVA;  Type  HS 
3000/520OT-115/2S0.  SPECIAI. 
PRICE.  Brand  New . $S6.4N» 

HOLTZERCABOT  1S3F 

Input :  2^  Volts  DC  at  52  Amp 
Output  115  Volts.  400  cps.  3 
$  ph  tse.  750  va;  .9  P.  p  siso 
^  s-«  ..n«l.ary  output  of  26  Volts. 
F  4«)0  cycles,  single  phase  at  25(1 
^  v;t.  voltage  and  frequency 

reKiilattd.  RK.Bl'lt.T  LIKE 
NEW . $50.50 


HOLTZER-CABOT  MG  149F 

Input  28  Volts,  DC  at  36  amps.  Output  26 
Volts  at  250  V.  A.  400  cps.  and  115  Volts 
at  500  V.  A..  400  cycles.  Rebuilt  like 

new . $24  75 

*  y  FLEXARC 

transformer 

WELDER 

tiperates  at  440/650,  single 
phase,  60  cyclea  300  ampere 
adjustable  output.  Rebuilt 
like  new.  SPPA'IAL  PRICK 

tieneral  Klei'lrie  T.>|>e  B  I’lange  Midor  for 
hiilHtlng  duty.  6%t  H.  P  separately  excited 
Marine  Dutv.  Brand  New,  original  cases 
235  Volts.  Di:.  1104)  RP.M  .  .  .  .$05.«HI 


IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC; 

IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 

Established  in  1922  Tel  HAncock  6-1288 

WILLIAM  I.  HORLICK  COMPANY 

228  PURCHASE  ST.  BOSTON  10,  MASSACHUSETTS 


SEARCHLIGHT  SECTION 


GUARANTEED  GOVT  SURPLUS 


420—750  MC 
OSCILLATOR 


I  ^  Compact,  beautifully 

L  built  line  oscillator 

eroployinc  two  W  E. 
I  3<8AS  (70SA)  ••door. 

knob"  tubes  In  push- 
pull.  Exceptionally 
stable.  fiW  output  at  420mc.  2W  at  700mc. 
Independent  crld  and  plate  tuning.  Adjust* 
able  output  coupling  and  tuning  assembly. 
Coaxial  output  connection.  Bullt-ln  blower 
may  be  operated  from  llOVAC.  Power  re* 
qulreroents:  SOOVDC/I&Oma,  1.2V/4A.  l.SV/ 
4A.  »^*x6Ve*xim'’.  7  lb.  Supplied  com¬ 
plete  with  tubes.  Ideal  for  420mc  amateur 
operation  or  for  use  In  the  460-470mc  citi¬ 
zens  radio  band.  Stock  No.  AFO-66. . . 

Spare  368AS/703A  tubes .  $1.69  ea. 

WE  CARRY  A  LARGE  AND  VARIED 
INVENTORY  WHICH  INCLUDES: 


JAN  TUBES 

BRAND  NEW  IN  ORIGINAL  CARTONS 
( geerpU  et  9pt€iH«4  with  *> 

B24  M.75|RKR*73  9t.09|954  $9.3 

C44  1.75  304TH  3.95I9&6  .3 


14.95  417A 

14.95  705A 

34.95  716B 
9.89  7I6C 
1.95  723.4 /B 
1.99  724H 

.79  725A 
1.19  805 


24.95  991/Nt:i6  .29 

14.95  2050  .79 

4.75  8013  1.49 

7.59  9001  .39 

3.95  9002  .39 

I  II  9003  .  39 

f  j?  9004  .39 

i'T:  9006  .39 

I'le  «>B3/VR90  .89 

$'95  <>C3/VR105  .89 
3.95  OI)3A'R150  .49 


Wide  Range  Butterfly 
Wavemeter  &  Ofcillotor 
Elements 

I*recl:iioD  wide  range  butterfly  dr- 
cult  elemeotD.  Bturdtly  cnoetruet- 
mL  Mounted  In  ball  beartnfi. 
Suitable  for  tnotor  drive.  Ideal 
for  uite  as  wavemeterR  and  oecUla- 
tort  (See  description  below,  l 
Stock  No.  Preq.  (me.)  Note# 


rN-30  135-486  2. 8 

PNSA  300-1000  2. 6 

Brand  new.  4n  ari^inai  patk4»0. 
'  NOTt'S:  1)  Alumlouin  cooiitructloo 
2)  Sllvrr-plsted  braaa 


*  .\tomtfaetitr«r$  tmlk  pack  JAS 


•  AMPLIFIERS 

•  AN  CONNECTORS 

•  CABLE 

•  CAPACITORS 

•  CHOKES 

•  CIRCUIT-BREAKERS 


•  COILS 

•  CORDS 

•  CRYSTALS 

•  DELAY  LINES 

•  FILTERS 

•  FUSES 


•  INVERTERS 

•  JACKS 

•  KLYSTRONS 

•  KNOBS 


•  METERS 

•  MOTORS 

•  POTENTIOMETERS 

•  POWER  PLANTS 


MAGNETRONS  •  POWER  SUPPLIES 
MAGNETS  •  PROJECTION  LAMPS 


•  COAX-CONNECTORS  •  HANDSETS  •  MICROPHONES  •  RECORDERS 


RESISTORS 
SELSYNS 
SCOPE  ACCES 
SHOCK  MOUNTS 
SOCKETS 
SWITCHES 
TELEPHONE  EQUIP. 


•  TEST  EQUIPMENT 

•  TRANSFORMERS 

•  TRANSMITTERS 

•  TUBES 

•  waveguide 

•  WAVEMETERS 

•  WIRE 


Imimdiatt  dallvry  from  stock  ttubl.  to  prior  solo).  Opon  occt.  to  rotod 
orgomltoilont,  others  20<l(i  with  order  bolonco  COD.  Prices  FOB  Corona, 
N.  Y.  and  sub/oct  to  chongo  without  notico. 


A  PENNY  POST-CARD  WILL  PUT  YOUR 
NAME  ON  OUR  MAILING  LIST. 


DUBIN  ELECTRONICS  CO. 


TELEPHONES:  HICKORY  6-3066-7-8 


103-02  NORTHERN  BLVD.,  CORONA,  N.  Y. 


SAVE  H 


MARINE  RADIO  EQUIPMENT 

STANDARD  COMMERCIAL  MODELS 


FC  C  Approved  Models — Fleet  Quantities 


Hiqh  Frequency 


SUPER  SPECIAL!  R.M.C.A.  4U  MARINE  UNITS- 


R.M.C.A.  8010  Senes 
Intermediate  Frequency 
Rodioteleqraph  Transnuttei 


R.M.C.A.  8019  Seriea 
Radiotelegraph  Tranamitler 


H.F.  Transmitter 


l.F.  Transmitter 


H.F.  Receiver 


l.F.  Receiver 


Auto  Alarm 


Emerq.  Transmitter 


Complete  Guaranteed  Shipboard  Hoaio  Unit/  SAVE! 


Other  R.M.C.A.  Models  MACKAY  RADIO  Models  Available 

8012  D  *  8027  and  TCR  Rad  otelephones  *  8003  Teleq.  Transmitters  ISS  and  156  Type  Radiotelegraph  Transmitters 

8707  and  DAE  Direction  F.nders  *  8600  X  Automatic  Alarms  105  and  106  Type  Direction  Finders  *  101  B  Automatic 

Some  used.  Some  new.  All  gnaronfeed.  All  items  subject  to  prior  sale.  Write  immediately  for  Bargain  Prices!  !  ! 

kl'T  XA  I  C  C  this  month  s  surplus  specials! 

L/  I  Ivl  I  O  w  Heavy  Duty  I2"  Red  Pilot  Light  Holders — 19c  eo — ten  tor 

(Used  but  Good)  Western  Electric  Aircralt  Receiver.  Model  RU  19  Type  CW-46048D  24  v.  D.C.  c  w  six  tubes,  one  coil 
power  supply— S2. 85  ea.  New  1  38  Telegraph  Keys,  on  Bakellte  Base,  in  orig.nal  cartons— 25l'  ea.— ten  for  S2.00. 


Alarms 
Act  Now! 


DYNAMIC  MICROPHONE 
REPLACEMOIT  UNIT 
(New — in  original  boxes) 


MOBILE  DYNAMOTOR  SPECIAL 


ADVANCE  RELAYS!  ! 
Typo  1605-  6  volts  D.  C. 

iriginal  boxes) 


Made  for  Western  Elec 
lr:c  by  Eclipse  Aviation 
New — in  original  cartons) 
54.85  ea. 


Model  1 


50  ohms 
impedonce 
S2.35  ea. 


8  amperes 
425  volts 


Co.mplete  with  Filter  and  Starting  Relay  no  plugs  furnished. 


Repair  that  o!d  Microphone 


R.C.A.  and  Remler  250  watt  Audio  Systems,  c  w  Speakers.  Pr.ces  on  request.  Telephone  Switchboards  and  Accessories.  Mark  II 
Transmitter-Receivers  (New),  with  Power  Supply  and  Mounting  Rack.  No  accessories.  While  they  last — $25.00  ea.  Bendix  Aircraft  Trans¬ 
mitters,  Receivers  and  Power  Supplies.  Control  Heads.  Relay  Boxes.  Loops,  etc.  Write  your  requirements.  Marine,  Aircraft,  Television 

items  by  the  hundreds.  Write  or  wire  your  needs. 

ELECTRONIC  SUPPLY  CORP. 

Minimum  order  $2.00.  Term*:  2S'’o  Ca*h  with  order— balance  C.O.D.  unleis  rated  account*.  All  material  F.O.B.  Seattle.  Wa>hinqton. 
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X  BAND  VSWR  TEST  SET  TS-I2/AP.  compM^ 
with  linear  amplifier  dim-t  readmit  VHWB 
meter,  spitteil  wave  guide  with  gear  drive 
traieiiog  probe,  matched  termination  and  var> 
inu!%  adapter-.,  with  carrying  ca".e.  NJTW.  I'NITS 
I  AND  II  are  available  separately,  or  together 

TA^IS^  VOLTAGE  STANDING  WAVE  RATIO 
MEASURING  AMPLIFIER  Itlmllar  to  the 
an.plirier  of  TS  IS  AV  Test  Sen.  SlSO.OO 

S  BAND  SIGNAL  GENERATOR  CAVITY  with 
nit -off  attenuator.  2.100  SS;>0  me.  2C49  tube. 


niTa«  T.  V  T-V  M  resonance  Indicator,  mmplete 
with  acresHorl.-*  and  etrTTmg  <*ase.  new  $175.00 
FEDERAL  RADIO  SIGNAL  GENERATOR 
MoD^  L  ^04i'.  7.S-S:t0  me.  good  operating  con 


TUBES 


ANCHOR  SCREWS  from  ABS6CR  UaM  Rqulp- 
meet  . 12.00  aaeh 


C-1  AUTOPILOT 
VERTICAL  GYROS 


Gyro,  drivron  by  tariaa  mo- 
tor.  proTidot  oloctrical  tig-  I  pj 

nalt  lor  both  tho  roll  and  1  I 
pitch  of  tho  aircraft.  Hot  '  m 
many  ▼oluablo  partt  tuch 
at  procition  variablo  rotttlort.  boariagt, 
contoett.  otc.  Amphonol  connector  not  in¬ 
cluded.  Orrqinol  price  $1500.00 

Special  $4.95 


C-1  AUTOPILOT 
AMPLIFIERS 

Three  chonnel  tereo  ampli¬ 
fier  cont  ttinq  of  many  valu¬ 
able  electronic  ports  includ¬ 
ing  6  reloys,  i  tubes,  etc. 
Unit  removed  from  new  air- 
e  «  *  croft. 

Super  Special  $5.95 


PIONEER 

AMPLIFIERS 

Shock-mounted  cate  ond 
chattit  includet  many^ 
trantformert.  condentert. 
potentiometert.  etc.  Sup¬ 
plied  lett  output  trontlorm- 
er  and  tubet. 


w 


Our  Low  Price  98c 


NOISE  FILTERS 

3  choket  and  throe  oil- 
filled  AC  capocitort 
mounted  in  an  aatembly 
with  4  pin  Amphenol 
connector. 

A  Steal  at  39c 


NEON  BLOWN  FUSE  INDICATORS 

Rated  for  110-220 
voltt  or 

Can  alto  be 

used  for  general  ^  ^ 

testing  for  "opent"  \mmm  wos^w 
shorti",  etc. 


CI6 — Grid  control  rectifier  (thyrotron)  1.95 

TERMS:  20^o  cash  with  order  balance 
C.O.D.  Orders  accompanied  by  payment  in 
full  must  include  sufficient  postage,  other¬ 
wise  shipment  will  be  made  vio  Railway 
Express  collect.  Minimum  order  S2.00 


Electro-Devices 

Incorporated 

3ox  No.  194/  PATERSON, N.J. 


SEARCHLIGHT  SECTION 


X  BAND  SIGNAL  GENERATOR.  S.'>00-M00  me. 
calibrated  wavemeter  and  attenuator,  for  110  V 
go  <-p>  Operation 

SPECTRUM  ANALYZER  FOR  X  BAND,  T8X- 
SSK.  Sylvania.  good  working  order,  110  V 
to  I'PS 

TS-45A/APM.3  SIGNAL  GENERATOR.  0200- 
V60i>  me.  I  in  V  6ti-Mi><)  ops 
X  BAND  WAVEMETER  CAVITY,  TKAN3MIR- 

8IDN  TYI’K.  9200  lUKMt  me .  $15.00 

WAVEMETER  CAVITY.  H500-9000  me.  TRAN8 

MISSION  TYPK . $35.0# 

TS-I558/UP  8  BAND  SIGNAL  GENERATOR. 

puiiied.  eallhrateil  output.  I  in  t,  gti  <•%  NKW. 
TS.I55A/UP  S  BAND  SIGNAL  GENERATOR. 

pui-'fd  «*alibrate<l  output.  110  v.  60  cv  .N'KW 
SPECTRUM  ANALYZER  FOR  S  BAND,  THS 
4SR.  Sylvanla.  good  working  order,  110  T,  00 

TpCsiPB/ZO.  8  BAND  20  db  PAD  . $20.00 

X  BAND  PICK-UP  HORN  . $10.00 

TS-S2'AP  ECHO  BOX  FOR  X  RAND 
APR-1  RADAR  SEARCH  RECEIVER,  complete 
with  tuning  unlt«  for  range  ot  30*4000  me,  00 
me  IK..  2  me  aide. 

TUNING  UNITS  for  APR-I  or  APR.4  RE- 
CCIVCRS  lean  be  u^ed  wttb  any  SO  me 
amplifier) : 

TN18.  range  00  00  roe 
TN  IT,  range  80-000  me 
TN-19.  range  1000  SOOOmc 
TN-54.  range  2000-4000  me 


with  mmlulator  rha^sl.^  . $30.00 

HIGH  PASS  FILTER  F  29/8PR  2.  rut^  niT  at  1000 
me  and  tw-low;  u-«ed  for  reeeivers  above  1000  me 
$12.00 

UPN-I  S  BAND  BEACON  RECEIVER  TRANS¬ 
MITTER  .  $75.00 

8  BAND  TEST  LOAD.  Tini  &5IVBT.  50  ohms 
$$  00 

X  BAND  TEST  LOAD.  TR-IOS'AP.  150  watta 

.rres...r'rH  ...  . . $3‘-.00 

LAE.2  SIGNAL  GENERATOR.  520-1400  me.  CW 
A  puKe  modulation,  calibrated  output  llO  V. 
60  rpn.  u-ed.  good  ervidttlon. 

LAF-I  SIGNAL  GENERATOR.  1 00  600  me.  CW 
A  pu'--*-  miMiulation.  eallbrate^l  output,  good 
rondmon,  tio  V.  60  ri^  operation. 

GENERAL  RADIO  SIGNAL  GENERATOR 
MODEL  522.  2.ji)-1000  me.  goo«l  operating  eon- 
dltlon. 

GENERAL  RADIO  POWER  OUTPUT  METER. 

MODFt,  581-A  $45.00 

GENERAL  RADIO  VACUUM  TUBE  VOLT¬ 
METER  MDDKL  72f.  good  working  order 
$120.00 

GENERAL  RADIO  PRECISION  WAVEMETER. 

type  724.4.  range  16  kc  to  50  me.  0.25<|>  ae 


Ty^  B . $00  mmf .  10  far  $2.0# 

Tw  C .  65  mmf .  I#  far  $1.00 

TRANSFORMERS,  115  voltJ.  60  epa  prtmartaa: 

1.  6250.  $250  and  2000  volta.  tapped  primary, 

voltage  doubler.  12.5  kv  Ina. . $14.0# 

2.  6250  *olta  80  ma.  ungroundad,  Q.E.  voltage 

doubler,  12.5  kr  ina . $I2T## 

S.  1  aecondariet  at  500  volta  5  ampa  each,  wt 

210  pounds  . $50.00 

PULSE  INPUT  TRANSFORMER.  permaUov  oora, 
50  to  40u0  ko  Impedance  ratio  120  to  2^0  ohms 
$3.00 

PULSE  TRANSFORMER.  UTAH  0280 . $1.5# 

PULSE  TRANSFORMER  132-AWH . |«.00 

PULSE  TRANSFORMER.  UE  660.  828G-1 .  $5.00 

PULSE  TRANSFORMER,  Weatlngbouae  145-EWP 

110.00 

TS-IO/AP  CALIBRATED  DELAY  FOR  APN-I 
$25.00 

TS-203/AP  CALIBRATED  SELSYN  . $10.00 

UG-27  U  TYPE  N  RIGHT  ANGLE  AOAPTEM8 
10  for  $5.00:  lOOO  for  $2!)0.00 
U.H.F.  RIGHT  ANGLE  ADAPTER  g3-IAP 

10  for  $2.50:  1000  for  $125.00 
W.E.  TELEPHONE  NETWORKS:  D  161638.  D- 
161V>44.  D  i•l2H2T.  D  l»;2t.2i«.  D  lt;26::i,  1> 

162rt:<2.  D  lt:2i:24.  D  lOTti.:.*) . $1.00  each 

SO-3  SHIPBOARD  RADAR.  NVw  and  c  >mpl*-*»- 

with  te^t  etiuipiii«-nt  $1050.00 

SQ  RADAR.  UM-d  hut  m  gt'**-*  working  nrdrr.  e<>m 

pie:*-  w.Tii  Htivnna.  <<>ritro|  unit . $650.00 

SN  RADAR,  u-e^l.  giMul  working  uriirr.  I'mo- 
plHe  $550  00 

HVPERSIL  CORE  CHOKE.  1  Henry,  Weetlng- 

bouso  L- 422031  or  L- 422032 . $3.00 

PULSE  FORMING  NETWORK.  20  kr.  92  roiem 
wi'ond.  50  ohms.  HOU  p.p.a.... .  $40.00 


MEASUREMENTS  78C.  50  75  me.  eaMhrate<l 

output  .  $100  00 

FERRIS  MODEL  22A  SIGNAL  GENERATOR. 
S5  kc  to  25  me.  Outp'jT  2  mien'Tolt*  to  I 
volt,  modulation  variable,  good  working  order 
$175.00 

FERRIS  MODEL  10  B  SIGNAL  GENERATOR. 

MS  kc  to  T.'  me.  ealbrated  output.  gf>od  work¬ 
ing  order  .  5100.00 

LABORATORY  RECTIFIER.  Svlvania  541-A. 

3500  Tolfa  at  2  amperes  IM' 

LB-3  LIMIT  BRIDGE.  INDUSTKIAI,  TROD- 

riTS  560.00 

p.4  SYNCHROSCOPES,  made  by  Ryhan'a  O' 

Browning  I.ah  $175.00 

SIGNAL  GENERATOR  1-72  K.  100  kc-S$  me. 

output  not  ralihra^eil.  110  v.  60  epc  $35.00 
AUDIO  OSCILLATOR.  Hlf'KOK  198.  RC  tuned. 

20-20000  rps  . $45.00 

TEST  SET  T8-27a/AP  FOR  AN  APG-13.  syn- 
rhrontred.  delayed  puNe  signal  generator.  400- 
4.40  me.  calibrated  waveguide  heinw  cutoff  at¬ 
tenuator.  sv-nehrrnlzed  marker  g**rierator,  115  V. 

60  epH  NFw.  roMPl.im: . $i60.oo 

T8-I0'AP  FOB  AI*N1 .  $40.00 

RCA  SCOPE.  S'  MODEL  I60B.  NEW.  export 

paike^l  ..  . $125.00 

CLOUGH  BRENGLE  RESISTANCE  CAPACITY 

BRIDGE,  model  2r'.0A.  new . $50.00 

FIXED  ATTENUATOR  PADS.  20  db  4-  0  ~  2 
«lh.  I>r  l2"o  nir,  50  ohms.  VSWI*  1.3  or  lews. 

2  watts  a  er..»ue  ixHVe- . $30.00 

MUTUAL  INDUCTANCE  ATTENUATOR.  Call- 
brateil;  fretiueni'v  range  .1  to  1000  me  bv 
nn-arts  of  plug-in  coiU.  attenuation  range  120  db 
$100  00 

MUTUAL  INDUCTANCE  OR  PISTON  TYPE 
ATTENUATOR.  tvi>e  N  connector's  rack  and 
pillion  drive,  attenuation  variable  120  dedbles. 
ralibrateil  20-120  dh  frequency  range  .300-2*100 

me  .  $32.00 

MUTUAL  INDUCTANCE  OR  PISTON  TYPE 
ATTENUATOR,  similar  to  above,  except  upper 
freiiuency  limit  It  3300  me . $32.00 


ELECTRO  IMPULSE  LABORATORY 

P.  0.  Box  250  Eatontown  3-0768  Red  Bank,  N.  J. 
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(or  APS-4  radar 
•tc.  Noar  now.  ox 
collont  condition. 


With  Remote 


excellent  condition. 
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SEARCHLIGHT  SECTION 


Columbia  ElectronicSe  Ltd. 


TRANSMITTER 


RAYTHEON 

RECTICHARGER 

W-31S5 


w  remote  eon 
trol.  6-cbanael. 
pre  set  irequen- 
ciei  in  2  to  Me. 
125-Watls  output 
with  A2  or  A3 
emission.  Input: 
105  to  125.  or  210 
to  250  volts  at  60 
cycle  (50*60  cy) 


Supply  current  at  a  con¬ 
stant  voltaqe  and  sup¬ 
plies  current  to  a  storage 
battery,  providing  an 
automatic  AC -DC  power 
system;  No  moving  parts: 
No  adjustments;  Lite  o(  the  battery  increases 
os  much  as  40^o;  Eliminates  voltage  varia¬ 
tions.  11  12  cells.  22-24  volts  at  3  amp. 
output;  Input  95-130  volts,  60  cy-  SACOO 
cles;  Weight  180  pounds  *v^ 


—U 


m 


1 lUO-A 

FOUR  TRANSMITTERS  IN  ONE 

Can  be  preset  on  4  bands.  Has  BFO  or  xtal 
on  each  from  1.5  to  10  mcs.  Oscillators  are 
all  between  1.5  and  5  mcs.  6L6  osc.  VR-150 
regulator,  bulier  or  doubler  is  a  6L6  into 
3-&07's  in  parallel.  125  watts  on  phone  and 
125  watts  on  cw.  modulator  has  4  6L6's  in 
push  pull  parallel.  Rig  has  telephone  dial 
on  front  (or  selecting  any  one  ot  4  trans¬ 
mitters,  selecting  phone.  CW,  turning  heaters 
on,  plate  current,  or  turning  everything  off. 


TS-13  AP 
TEST  SET 


MODEL 

ET.8023-D1 

TRANSMITTER 


r»«* 


High  frequency 
radio  telegraph 
tronsmitter.  Con¬ 
tinuous  frequency 
range  of  2  to  24 
Mcs..  with  A1  or 
A2  emission.  Xmit 
ter  can  be  con 
verted  to  A3  by 
slight  modification 
of  audio  amplifier. 
225-watts  output. 


I.222.A  RF 
SIGNAL  GENERATOR 

2  bands  cover  (rom  8  to  15  Me., 
and  150  to  230  Me.  Can  use  up  to 
the  3  ■  har¬ 
monic;  110 
V.  60  cy¬ 
cle  built  in 
power  sup¬ 
ply.  New. 


Also  has  remote  control  unit  for 
remote  operation.  Used,  but 


% 


SURPLUS 

Laboratory  Equipment 

GENERAL  RADIO 

107. M  VsrUMc  ImtiKtor  . $35.00 

6160  fit*;.  Fr«<i.  Mett-r 

726A.  727A  \TV.M 

775-A  Krniu»*m*>  Llnnt  M  imtur 

a. 6  to  45  Mcl  .  $125.00 

FERRIS 

I6*C  Srd.  Slsns)  Gt-n^rstor  TO  Kc  to  Mc 
33A  iTystsl  (  ahhrstor 

34.A  tWi.K.  t  r>*lsl  «’«hbi4t..r  ,  .  $149.00 

I8.C  V  li  K.  Slmsl  <;4>Q*-rsi<>r 

WESTERN  ELECTRIC 

RA.90A  H  A*  |V>wrr 

•  4900  HMMiV:  Input  llUV  4i><>  t  I  S  .  $15.00 

TS5/AP  lUnire  Cshbrstor,.  N.-sl  .  .  $50.00 

WESTON 

Model  45  (0-75  V.I>  (’.  -t-  0  f>'5  $35.00 

796  Megohmeter  (0  200  MegotUDni .  $50.00 

MULTIFLEX 

MG3  SpriMight  Gshsnnmvi.*} .  $125.00 

0*i2r>4  usmp  pR-r  5tM 

BOONTON 

140. A  Rest  Frp<iU(*n<'s  t7*-n*-rsti>r .  $495.00 

(20  I'p-.  to  S  Me  -  tT,  I 
IIO.A  QX  rHF.4'Kh  U.S 

I20*A  V  II  F.  t'lrcuit  <  hit  kt'Ts .  595.00 

IS  2:-2U*  Miv  l  For  TV  A  FM 

DUMONT  2iixn.  22(.\  S  npi-N  U .  iWn 

RCA  $ii«tin  Frtti  5fHtrr  MCAS.  (  ORP.  7nH 
SHALLCROSS  OSO  Wbi-st^tone  Itrblge  .  560.00 

ALL  PRICES  F  O.B.  N.  Y.  C. 
WAREHOUSE  SUBJECT  TO  PRIOR  SALE 
SEND  FOR  COMPLETE  LIST 

THE  NATIONAL  INSTRUMENT  CO. 

FAR  ROCKAWAY,  N.  Y. 

Cable  oddress  HATIHSTRU,  NtW  YORK 
TtLlPHOHf  fAr  Aockowoy  7-1123 


POWFR  ^IIPPI IF^ 

0-13000  V-.5  smp  DC  ouiput-115  AC  input . $395.00 

0-13000  V — .035  smp  DC  output — 115  AC  input . $215.00 

CO-AX— CABLE-RG.38.U— FLEXIBLE  55  OHMS . lOc  Ft. 

RADAR— SA-SC— SO  SN— SO-SCR  296— SCR  545— SCR  533  -T-2-RC— 188 
I.F.F.— COMPONENTS  AND  UNITS.  TEST  SETS— OAK— TS/33—SL—TS/36 
545  0SCILL\T0R-3CM->JIAVT:  &  U.ATT  METER. 

SONAR — QBD — QBF — NJ— componenli  cquifMnent. 

AMPLIFIERS — 400  Watt  output — 113  AC  60  cycle  Input.  Ideal  for  400  cycle 

lest  work  . $125.00 

CIRCUIT  BREAKERS  120  V  AC— 20-.VMPS.-H.C.B.  Co . 1.00 

RHEOSTATS— 50  watt-22 -80  or  125  OHMS-Ceramic . 1.00 

:0NDENSERS-D.I68574— I6MFD— 400V— CO-EF— 50-+85'’  C . . . .  .7.50 

TEST  CORD — 1’^-7I8593-WE  Connectors . 2  50 

NETWORKS- DI62693—DI64855-DI62769-DI62770-T48I49  and  doiens  of 

other  lyi*eS'. 

TRANSFORMER— Commutator  ty^ie-input-l  1 5V-50  60  cycle  1  jihase-outpul  3x90\ 

(a3/VMP.  type  KS-I5095Lol  . $35.00 

TRANSFORMER— I  lOV  inpul-7500V  output  Scaled . 17.50 

MC-363  A  Range  converter  (Mickey  Mouse)  less  tubes .  85.00 

INSULATORS— -8'*  long — ceramic  Bronze  Standoff .  .  ...  .1.25 

TRANSFORMERS— 5  KW— 220/ 5500V  Bridge  Type . 85.00 

MOTOR  INVERTER— 1 13V— 0/16  Cycles--0/  20  RPM— a:5SM't  2  Phase  40  Pole 
5  Wire-  Size  4”  Dia  x  5|  4”  O.A.  -Synchronous ...  .  12.50 

VETSALGO  INC. 


78-21st  Ave. 


For  Electronics 

Armor/  4-4435 


Paterson,  N.  I. 


Mfd.  Volt.  Kai'h 

.1  3n(M)  M.TS 

.25  .^5 

.25  aiMMt  !.!• 

.25  354IU  I.IS 

I  600  .28 

1  HOO  .35 

2  4(Mt  .35 

2  800  .3% 

4  800  .54 

4  400  .75 

4  8(M)  .74 

!•  8(N)  .48 

14  800  1.75 

15  600  1.48 

15  1000  2.75 

34  00\'  AC  3.45 

3  Phaue 

3i4  400  1.44 

Plug-lQ 


FOR  SALE 


•  26  .48  2——  160  2. 

(Oitcounti  to  Quantity  UMr».) 


tots  of  IOOO—25<I 
loMthan  100—3641 


24<‘  ilt 

44r 

2sf5  K'-«N)V 
€1.1  6a)V 

21.25  «H)V 
21.5  8(H)V 
2ll  H«M)V 
2l2M  9V 
3i.t5  60(»V 
3l.l  600V 

31.25  800V 
3il  lOOV 


Imefl  Itneft  Inieft  3  4* 

$1.95  each 

*Screwdriver  olot. 
tLocklng  buihlnil. 


JX.Sl.iO«mp6-30VOC. 

l'»  .  .69 

trNFM  Bitt.Motor. 
a  X  2H .  <-49 


SEARCHLIGHT  SECTION 


ALLEN-BRADLEY 
CONTROLS 
type  "J" 

ohma  shaft  buah.  [  ohma  shaft  hush. 
5#  6  8*  I  I^K  I  8'*  I 


OIL  CONDENSERS 


POWER  RHEOSTATS 


FOR  SALE -NEW  MDSE. 

AUTOSYNS 

400  Pionaar  AY  1  200  Pionaar  AY  20 

AC  MOTORS 

500  Bodina  NCM2.  1  25  h.p^  105420V 
60  cy.  condansar  start  and  run  (usas  10 
mid  condansar).  24  in.  os.  torqua.  5/16" 
shaft  axtands  1H"«  Saalad  ball  baorings. 
Stata  quontity  dasirad.  Pricaa  will  ba 
quotad  by  ratum  moiL 

GORDON  SPECIALTIES  CO. 

906  W.  North  Ave.,  Chicago  22,  III. 


I3aa  1  4'»  14*  ,  144K  I  1  2*t 
isaa  1  8*«  I  2*t  144K  »  18'  3  8* 

2aaa  i  h'«  3  8'  15Sk  i  «'•  i  2't 

2IM  I  S'*  1  2't  2—K  I  S'*  I 

2244  1  8'*  3  8'  244K  3  8'  3  8* 

2.544  I  8'*  3  K'  254lt  I  S'*  I  2't 

4444  1-1  8  3  8'  254K  7  18'  1  2* 

4744  3  8**  1  2*  344K  1  8'*  1  2'* 

5444  5  8'  I  2't  354K  I  8'*  1  2't 

5444  1  2*  1  4'  Imea  1  8'*  I  2't 

5444  1  8'*  1  2't  Imaa  3  8'  3  S' 

4544  1  8'*  1  4'  4fneg  1, 2*  3  8* 

50c  eoch 

TYPE  "JJ”  DUALS 

ohms  shaft  l  ohma  ahaft 


.544  544  2-1  8  254K  254K  1  2' 

444  *44  1-1  2  344K  344K  1  2* 

2K  2K  1  8'*  354K  5K  3  8' 

SK  5K  2-1  8  354  K  25K  6  16* 

14K  14K  3  S'  544  K  8K  1  2* 

24K  2k  3  8'  544K  544K  1  8'* 

2SK  I4K  2-3  4  544K  544K  1  2' 

35K  5K  3  8'  744K  744K  1  2' 

44K  7K  3  H'  844K  75K  1  2* 

54K  54K  11  4  ImeR  ImeR  3  H' 

144K  I44K  I  S'*  4meit  4meR  3  h' 

144K  I44K  1  2*  5m«?R  SmeR  I  2' 

$1.25  each  ^^IHiilll 

TYPE  "JJJ"  TRIPLES  ^ 

ohma  ahaft  8  600V’ 

24K  244K  15K  3  H*  14  4.5UV 

24K  244K  24K  3  8*  25  26V 

45k  27k  2544  I  4'  25  50V 

744k  744k  744K  3  4'  25  76V 

754K  754k  754K  1-3  8*  44  26V 


SPECIAL 
WHILE 
THEY  LAST 

I  PL-55 

I  Loeh'in  Typa 

i  28^ 


BATHTUBS 

Mfd  244V  4A4V  444V 


SELECTOR 

SWITCHES 


RADIO  NOISE  FILTERS 

,-iC^  '  "N 


Pole  Po.  Deck  Type  E..  A— MALLORY 

}  it  i  ri"!!'.’’  *  55  f'""* 

1  21  3  bakt'llU*  .55  Cao*  x  4 

1!  t  .5*  B— SPRAGUE: 

4  11  4  I -I?  r.A«*  7  V  9  X 

iS  H  li  !  s*  C— MALLORY 


BIRTCHER  TUBE  CLAMPS 


AMPHENOL  “AN” 
CONNECTORS 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

Sand  your  spac«  and  let  us  Buote 
"UHF"  Coax  Cable  Connactors 


89-ia  e3*<AP  e3-isa« 

Cat  No.  Army  No.  Typa  Ea.  Par/C 

‘CMAF  M-35y  Flog  .35  .28 

S3-1I)  PL.271  .\.iup  1.25  1.00 

KMF  PL-2:4  F.‘ed  1.10  .W 

83>IR  S(t239  H<h.  .35  .28 

83.K<PN  FL-269.\  Hug  .35  .28 

S3-22R  1-284  He..  .50  .40 

S3-2255P  U(M02/i:  Plug  .45  .40 

Open  Accounts  to  Rated  Concerns 
'  Prices  net  FOB  our  whse  NYC 
Send  for  our  Catalog 


FOR  SALE 

200  INDICATORS  ID  93  APC  13A  <or 
APG  13A  RADAR,  new,  export  packed 
15000  UG-27  U  TYPE  N  RIGHT  ANGLE 
CONNECTORS 

10030  83  1AP  UHF  RIGHT  ANGLE 

A  nA  DTPRQ 

100  MODULATORS  BC-748A 

20  BC  800  AM  RECEIVER-TRANSMIT- 

2000  W.E.  704A  TUBES 
1000  W.E.  705A  TUBES 
1000  W.E.  D1613I0  PULSE  INPUT 
TRANSFORMERS 
100  DM  43A  DYNAMOTORS 
120  BC  733D  LOCALIZER  RECEIVERS 
Above  equipment  Is  Brand  New 

ELECTRO  IMPULSE 
LABORATORY 

P.  O.  BOX  250  RED  BANK,  N.  ). 
EATONTOWN  3-0768 


RADAR  EQUIPMENT 

SCR-717B  10  cm  search  Radar 
APS-3  ond  APS-4  3  cm  seorch  Radars 
complete 

SO-9  10  cm  shipborne  search  Radar 
complete 
APR  4  Receivers 
BD  71  and  72  Switchboards 

MAGNETRONS — KLYSTRONS 

Dumont  type  21 3A  Modulation 
Monitor  scope  .4  to  40  MC, 
brand  new  S12S  00 

BC-223  transmitter  with  tuning 

unit  and  tubes,  new  19  50 

Write  lor  listings  ol  other  surplus  bargains 

LERU  LABORATORIES.  INC. 

360  Bleecker  St.  New  York  14 

or  5-3525 


Stam  ond  Saalinq  Machinaa.  vacuum 
pumps.  Button  Stam.  flora  and  axhauat 
machinaa.  Mony  othara. 

HAYDU  BROTHERS 

Ploinficid,  N.  J. 


756  Different  Types  in  Stock 

AN  CONNECTORS 

Pfic0d  Right^/mmedfat^  Oaffvary 

HAROLD  H.  POWELL 

632  Arch  St.  Phone 

Philo.  6,  Po.  MA.  7-5650 


CLARE  STEPPING  SWITCHES 

Type  SD-i4.  20  aiepi.  6  levels  CoU 
12V.  I)  c.  Iliiu  a(  $40.26:  our  low  price 
brsud^  iiiw  in  oii^nal 

Quaiititiea  of  4  or  aiore  $17.29  eaati 

NEOMATIC,  INC. 

i79  Wallaslay  Ava.  Lot  Angelas,  Collt. 
Phone:  Ariiono  3-4697 


Announcement  of  Policy 

The  publisher  cannot  accopi  advertising  in 
the  Searchlight  Section  which  lista  th# 
nomas  of  the  manufacturara  of  raaistori. 
copacitors.  rhaoatata.  and  potantiomatara. 

ELECTRONICS 


for  Quick  ANSWERS 

to  business  problems,  use 
the  Searchlight  Sections  of: 


Amcricjn  Machinist  i 
Aviation  Week  | 

Business  Week 
Hus  Transportation 
Chemical  Engineering  ' 
Coal  Age  I 

Construaion  Methods  f 
Elearical  Construaion  < 
&  Maintenance  \ 
Elearical  Merch.  I 
Elearical  World  ' 
Elearonics  I 


Engineering  &  Min¬ 
ing  Journal 
Engineering  News- 
Record 

E.  &  M.  J.  Markets 
Faaop'  Mgi.  & 
Maintenance 
Food  Industries 
Nucleonu^ 

Operating  Engineer 
Power 

Product  Fngineering 
Textile  ^'orld 
Welding  Engineer 


Classified  Adtertising  Oitision 

McGra«-Hill  Publishing  Co.. 
New  York  18.  N.  Y. 
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SEARCHLIGHT  SECTION 


L«rM  RuantitiM  SEMI-FLEXIBLE  HIGH 
VOLTAGE  INSULATING  RUBBER  TUBING 
In  bundles  of  apbrox.  $00.  Lentths  10* — 24*. 
Inside  diam.  .102— >.238*.  Outside  dlam.  .13$ 
— .240*.  Send  for  breakdown  of  auantities  by 
sizes— entire  lot  at  less  than  one<tsnth  orif* 
inal  cost.  write  for  Quotes 


RAOIO/RADAR  &  TELEPHONE 
MAJOR  COMPONENTS 

ANT.  UNIT  for  TA-12  Bendix  xmtr  .  9.9$ 

BENOIX  XMTR.  TA.I2  . 39.9$ 

ALTIMETER  RT.7/APN  I— new  . 7.9$ 

REMOTE  CONTROL  UNIT  RM-29.A  (field  ahone 
with  hand  set)  9.9$  ea  18.00  pr. 

VHF  RCVR.  AN/CRW.2— about  110  MC  $.9$ 
BC>73.ID  loeahter  rcvr.  I08-II0MC— 10  tubes— $ 
xtals— new  .  6.9$ 

G.E.  WIEN  BRIDGE  SERVO-AMPLIFIER  rat. 
A001$$IGI— 2  fiL6  tubes— 10.000  H  choke— 2  4  4 
MFD  hOOV  pyranols- 3  xfmrs  ($V.  sec.— 130V  sec 
— too  300'$  sec>^  all  $0  cy. — new— w1.  approx. 

10  lb .  119  00 

INDICATOR  BC*70IA  from  radar— SCR-$2l 
(USN'ASB)  with  7  tubes  I  «s  $*  CR  tulx^makes 
excellent  synchroscope  foundation — in  beautiful 

wood  trunk  . $9.9$ 

SYNCHRONIZER  BC  1043-B  19.00 

R-29^APS-2C— new '  over  30  tubes,  inctuding  2*  4 
$*  CR  tubes  ..  39.9$ 

INDICATOR  BC  74IA— new— 17  tubes  29.9$ 

RADIO  COMPASS  RCVR  R-S  ARN.7.  shopworn, 
but  good  as  new  (or  Bentlix  MN*7bV  or  C)  18.00 
NOISE  MODULATED  JAMMING  XMTR  T.R$/ 
APT-$  with  tubes— I0-4OW.  CW-/300-I625MC' 

SKW  .  69.00 

TELEPHONE  RINGER  BOX— American  Elec  Co. 
—Chicago— used  but  good  only  .69 

AN  ARQ.7(XA-2)— new— «ith  16  tubes  2$  00 

INTERCONNECTOR  BCI298  from  RC  ISO  IFF— 

new  with  IS  tubes  . 18.00 

CONTROL  UNIT  RM-27-A— used  but  perfect. 

18.00 

CONTROL  UNIT  RM-I8-A  type  $007A— used  but 
perfect  9.00 

MACKAY  MARINE  XMTR.  I6R.B  ($00KC*$W) 
less  btys.  4  phones  . 9.9$ 

MIKES— HEAD5ETS — SMALL  PARTS 
SONOTONE  HEADSET  HS29B— 300  ohm  dynamic 
R-iO-B  reproducers — same  as  HS<30  except  this 
set  consists  of  2  headsets  each  connected  through 
separate  xfmrs.  C'4I0  to  two  PL-$$  pluq< — new 

with  long  cords  3.9$ 

CERAMIC  INSULATING  BEADS  IN— 03  stock 
S3GR3  IS  doz.  1.00 

CERAMIC  FEED  THROUGH— >•*  center  hole— 
for  S/lb'  opening— both  sections  12  pr.  1.00 

VT  127  A  CERAMIC  XMTR  TUBE  SOCKET  .39 
ASI9  INSULATOR  PLATE  ESO  677$09-$— 2>  >'  x 

I'  X  with  4  holes  . .$0  doz. 

GE  INSULATOR  INS.2  stock  r 3GI4S0-27— 1)4* 
K  >•*  square — threaded — standoff  ....  .$0  doz. 

GE  INSULATOR  INS-4  stock  r3GI  100-28— P4*  x 

'4*  X  *4*  .  .$0  doz, 

GE  INSULATOR  INS-I  stork  S3GI200-32— acorn 

tube  mounting  ring  .  .SO  doz 

WE  INSULATOR  IN-82  stock  r3G.$82.  bust 
standoff- about  3*  long  x  1*4*  diam— threaded 
base  hole  .  .  1.00  doz 

2$*«  with  order— balance  including  postage  C.O.D. 
— heavy  orders  shipped  FOB  Detroit 


LEEDS  4  NORTHRUP  TEMP.  RECORDER  — 
potentiometer  system — used  but  pood  $  7$.00 
APPLETON  AIREEL— pipa-in  swivel  base— with 
$0  ft.  200  Ib./in.  high  preuure  hose— new  63.00 
HALLICRAFTER  BAKING  OVEN  approx.  12* 
X  12*  X  9*  inside— contains  built-in  rotater-^rtg. 

used  for  polystyrene  work .  65.00 

SCR  270-271  CERAMIC  WATER  COIL  used  for 

circulation  of  water  in  WL-$30  tubes .  9.9$ 

EXPERIMENTAL  ANTENNA  PEDESTAL— FT- 
3i6-A  (FRS-$246<2A2699«336A)  weight  approx. 

900  lbs.  ISO.OO 

SPARK  WHEEL  RADAR  MODULATOR  AND 
BRIDGE  BC-7$2-A.  Fed.  Tel.  4  Radio  Cerp.. 
Sor.  261  (includmp  AC  motorj . SiSO.OO 

TEST  EQUIPMENT 

CAVITY  TYPE  FREQ.  4  FIELD  STRENGTH 

METER  BC  906.D  <I4.$— 23.$  MCI . $29.00 

McIntosh  sinustat  .  7$.oo 

TUBES 

FG- 172— new  In  boxes  .  $2$.(X) 

FG-I0$— arlp.  wrappinps  .  12.00 

RELAYS  &  SWITCHES 
POWER  PANEL  AMMETER  SWITCH— new-West- 
inghouse  329877— silver  plated  wipers  4  contacts 
•^sed  for  switching  any  ono  of  3  phases  to 
metcr->has  positions  I.  2.  3.  4  off  9.00 


FENWAL  THERMOSWITCH  type  SSI620  10 
amp.  ll$VAC  or  $  amp.— 230VAC-^artHdga  type 
l.$0 

POWER  SUPPLY  COMPONENTS 

SELSVN  GENERATOR  7G— MK3  Ford  4  Arma 

90-IISV  60  cy  .  27  50 

SELSVNS— new— mod.  2JIFI/2JIGI  ($7.5  V— 

400  .  2.7$  pr. 

RECTIFIER  4  TRANSFORMER  RA.630  ilOV- 

60  cy  t2V  I4A .  $29.9$ 

KENYON  XFMR.  S9$27— I I0/220V.  pri— IIV.CT 

«  2200  VA  sec .  39.00 

ACME  XFMR.— I20V/I20  shield  60  cy.— 2  KVA 

Cat.  rT4l73  .  ,  29.00 

WESTINGHOUSE  INDUCTIVE  REACTOR  $0 
henries— .$7$  amp— insulated  for  17. $00  volts— 

SO  ff$IR742  .  9000 

FAST  CAPACITOR  .$  MFO/IO.OOOVOC  7A6076— 

approx.  12*  x  5*  x  4*  can  .  7.95 

SELENIUM  RECT.  DE303S . .  .  1.7$ 

SELENIUM  RECT.  280^10  .  2.2$ 

SELENIUM  RECTIFIER  S3208I— 87VAC  limit. 


ALWAYS  BEST  RESISTORS 


10%  tolerance 


'/2  watt  2.50  per  hundred 

1  watt  4.50  per  hundred 

2  watt  8.00  per  hundred 


5%  tolerance 


'/?  watt  5.00  per  hundred 

1  watt  9.00  per  hundred 

2  watt  19.00  per  hundred 

delirery  on  all  types  immediately  from  stock. 


ALWAYS  BEST  POTENTIOMETERS 

single  type  J . 1.00  each 

single  type  JL . 1.20  each 

dual  type  JJ  &  JJL.  .2.50  ea. 


in  lots  ol  50  on  each  value  20%  discount 

delivery  on  all  types  immediately  tram  stock. 

WE  GUARANTEE  THE  QUALITY  OF  THIS  MATERIAL  100?/o 
MFG.  NAME  ON  REQUEST 

We  do  sell  only  on  open  account  to  rated  concerns,  no  c.o.d.  or  deposits 
required. 

LEGRI S  COMPANY,  Inc. 

130  WEST  102  STREET  NEW  YORK  25,  N.  Y. 


Phone:  Academy  2-0018 


tMcRON  ELECTRONIC  SALES 

3411  CNENE.  BETIIIT  7.  KlCmUII  •  lOriii  Mill 


SAVE-T  OFFERS  SAVINGS 

ELECTRIC  INDICATOR  P  M-l-M  115  V.D.C.  3000  RPM  1/70  H.P. 
EASTERN  AIR  DEVICES  J33  Synchronous  motor  115  V  400  cycles 
3  phases  8000  R.P.M. 

UNIVERSAL  27  V.  D  C.  5000  R.P.M.  0.6  amps,  4  wire  Shunt 
PIONEER  AUTOSYNS  AYl  26  V.  400  cycles. 

SELSYN  GENERATORS  2J1F3  115  V.  400  cycles  aluminum  body 

MANY  OTHER  ITEMS 

SAVE-T-ELECTRONICS  CO. 


Tel.  COrtlondt  7-8033-4 


177  Broadway,  New  York  7,  N.  Y. 
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J. 


BARGAIN 

BULLETINS 


RADIONIC 

EQUIPMENT  COKFORATION 


PUIiSE  TRANSrORMEllS 


vpt  O*  7J07 
CO'l  ‘  50-7  #  )«C 
PC  PCS  OmM$ 


OTHER  DATA 

•  — Completely  iniprepnated  and  sealed. 

* -^-Physically  imall.  measurini  only  1.377“  dia.  x  l.0H7“  hiph 

•  —Convenient  to  us^— nierely  plup  into  an  octal  socket— eimplifles  production. 

*~TNe  two  types  UX73SO  and  UX7307  differ  only  by  placement  and  termination  of  windlnfs. 

•  — Schematic  of  windinp  sequence  and  connections  pressed  into  disc  covering  top  of  tube  base.  Schematic 

designates  socket  connections. 

•  —The  coils  are  wound  on  high-grade  tested  hypersil  cores. 

•  — Used  in  some  of  the  Navy’s  modern  and  highly  accurate  Radar  and  Direction  Finding  Equipment 
* — Standard  types— manufactured  by  Raytheon  Manulaeturing  Company 

•  — Quantities  available— immediate  delivery. 

SUGGESTED  USES 

•  -Blocking  Oscillator.  Multivibrator  and  Scope  Circuits. 

•  — Wherever  Accurate  Timing  and  Triggering  are  necessary 

•  —Unexcelled  in  circuit  applications  for  generating  low  power  and  low  voltage  pulses. 

•  — Can  he  used  in  circuits  utilizing  repetition  rates  from  0  to  well  over  I  MC  and  pulse  widths  ranging 

from  05  Microsecond  up 


STACKED  CONICAL  TV  ARRAY 

Hi^h  gair.  all  hand,  TV  array  at  amaz¬ 
ingly  low  “ost,  Direct  coupl.ng  to  72.  150 
or  300  ohm  line  with  minimum  loss.  .All 
dural  construction.  10  foot  AK 

mast  included.  16  Ihs.  /852  #1  I.VD 


300  OHM  TWIN-LFAD  72  OHM  COAX3.A!. 

>00  . S  1.25  Per  foot....  $0.04 

lOOO  feet  .  11.25  100  feet  ....  3.60 


IN  ELICTRONICS 

42-44  Cornhill,  Boston  10,  Mass. 
Lafayette  3-2546 


LUi>  27  amp  2  volt  %t<>rat; 
iith  vibrator.  SC  UU-54-A. 


TltiH'HLK  I-IftllT  for  C  solt  op«‘ratiou.  With 
buJt).  stiicM  aii'l  20  feet  of  ruhh»r  coveretl 
cable  terminaiiriK  in  barterv  clip-* . 12.2' 


i*LA.\i-rr.\in 
tion  lor  test 


D.C.  MICROAMMETERS 

0-200  UA  S”  RQ  O.E.  no  60 . 

0-100  UA  3“  pq  O.B.  DO  60 . 

0-60  UA  3*  aq.  O.E.  UO  60 . 

R.F.  MILLIAMMETERS 

0-116  Ma  8%*  WdAton  426 . 

0-100  Ma  3H*  WeeiUtn  426 . 


FOR  SALE 


TRANSMITTER 


d  l>>  poMtloti. 


CoUina  202A-1  Kilowatt  traopinittpr  and  115 
toot  Trylon  Tortical  radiator.  New. 

O.  W.  Greene  Jr.  Wakefield,  R.  I. 


Cavity  Resonator 

58  mcs.  Ham  or  citizen's  radio 
tack  crackle  aluminum  cabinet. 
2-95S's.  Great  buy! . .  $3.95 


PRECISION 

PORTABLE  INSTRUMENTS 

Single  or  multl-rAOge 
D.C.  MtcroArometerp.  from  6  ua  full  icAle 
Thermo-couple  MllliAmmeters,  from  1-6 
Ma.  Thermo-couple  voltmeterp. 

Precision  Electrical  Instrument  Co. 

146  Grond  Street  New  York  13,  N.  Y. 


BC-366  JACK  BOX 
BC-606  JACK  BOX 


SURPLUS  ELECTRONICS 

Closeout  ot  Tempictone  Radio  Corp. 
Electronic  Component  Parts  For  Complete 
Assembly  At  Low  Closeout  Prices 
FILBEE  PRODUCTS  CO. 

180  Spring  St.  Paterson  I,  N.  J. 

Van  Houten  4-40I0-40II 


TERMS:  20%  depoeU  wttb  order,  baleace  C.O.D. 


TrUnH  Theeter  Entrence 
B170  Nassen  Street  New  Yore  7.  N.  Y. 

worth  2-0421  ::  Open  dsUy  «  to  8— Set.  9  to  5 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  manulaeturing  Tadio  tubes,  eleetronic 
tubes,  cathode-ray  tubes,  lamps.  New  and 
used.  Reasonably  priced,  satiilaction 
guaranteed. 

AMERICAN  ELECTRICAL  SALES  CO. 

67  E.  tth  St.  New  York,  N.  Y. 


HIGH  VOLTAGE 

BF  POWEB  SUPPI.tER 
For  INDUSTBIAL  USE  and  PBOIECTION 

TELEVISION 

EMBASSY  ENGINEERING  CO. 

224  East  204  St.,  N.V.C. 


tAAlL  TODAY/ 


COKPOHATiON 

ht  troFF;  copy  ot  your  laL«*t  1 
'''n'T.rS^o,  o?Ra4'»  T.lev.s.on  . 

and  Accrsaor.e.. 


FOR  SALE 

A  lot  of  130,000  MICA  CONDENSERS 

from  18  MMFD  to  3  MFD  .  brond  new,  large 
part  in  Silver  Mica,  only  SIS. 00  per  thousond 
Write  or  Call 

TELECTRAD 

3232  Broodway,  New  York  27,  N.  Y. 
Tei:  Rt  verside  9-49SS 


namf . 

address. 


Hoifmann,  automatic.  Barrel-cam  roowe- 
menU.  Now  set  lor  transmitting  tube 
stems.  Will  sacrifice. 

American  Electrical  Sates  Co. 

67  E.  8th  St.  New  York  3,  N.  Y. 


.STATF-. 


CITY. 
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All 

no/i2ov.  60 

cycle  pri. 

'lull  black 

c.sr. 

Fit: 

4.  :4I1V»  T  fa 

2bn  ma : 

■iT  ".A  •  r 

■:v  » 

;iA. 

2  'V  (.»  A;  10 

Un  I  at  \ 

7.ri 

$3.35 

Ku' 

i:.  7(Mi\i  T  'U 

I.*'*!  nia.  *i 

Vi  t  i?  r. 

L :  5V 

.a  1 

A.  6  Ibv  1  a'. 

N<t  Z2"2 

*2.6*1 

Kic 

H.  72*i\  1  T  .1 

ma: 

\lT  La  4 

\  ;  .'.V 

(a 

A.  7  11-  «  at 

N.»  7.2*':: 

#2  b-, 

I'lk: 

H.  "oi.iVrT  t« 

2ni)  Ilia;  e ; 

VlT  4. 

;  a*iV 

A.  l*  lb-  Fat 

N«».  /.2“4 

$3.90 

ii 


TYPi; 

\R9« 

IMI'll 

VRItS 

KI2A 

VRI50 

2«AA .  . 

211  .. 

2I7<:  . 

24<M: 

2.S0TH 

25a'rL 

250  R 

274B 

2»7\ 

504TM 

504TI. 

507  A 

510  A 

51bA 

250  A 

550  B 

56KAS 

571 B 

5tmA 

505A 

504A 

4I7A 

454A 

450TII 

440  A 

440B 

527 

550 

551 


rVPE 

IA5 

tB22 

IB25 

1B24 

IB20 

IB5K 

IN2I 

1N21A 

1N21R 

IN25.. 

IN25A 

H'A$.  . 

2<:44. 

H  'M . . 

2021  . 

2J21 

2J22 

2J26 

2J27 

iJ51 

2J52  . 

2J56 

2J40 

iJ50. 

2J61 

2J02 

2K25 

2K2S. 

2K29. 

2X2A 

2V5<i 

5  A  PI 

5BPI 

5B24 


r\  PE 
.u:25. 
5r:24. 
5<:5I 
.w:45 
5I>P1 
5I>P1A 
5K29 . 
5J51 
4AI 
4(:27 
4<:54 
4250 
4252 
4202 
5BPI 
5BP4 
5<:pi 
5I>21 
(:5B 
5KP7. 
COA 
0<:21 
0F4 
024 
0.8  .. 
7BP7 
70P4 
lOY . . . 
I5E 
15R 
RX21 
<:K72 
r.K75 
OK77 


TYPE 

809 

810 
811 
812 
815 

814 

815 
820 
827R 
828 
829B 
8.14 
8.E0 

857 

858 
845 
849 

851 

852 
800 
801 
800A 
809B 
872A 
874 
870 

878 

879 

884 

885 
889R 
951A 

954 

955 


TYPE 

950 

957 

958A 

959 

99| 

<:kioo5 

CKIOOO 

1015 

1010 

1019 

1024 

1025 

1020 
1029 
1055 
1041 

1851 

1852 
1855 

2050 

2051 
8011 
K012A 
8015A 
8014A 
8010 
K020 

9001 

9002 
9005 
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^  VERY  LARGE  STOCK  OF  NEW  STANDARD  MAKE  ....  . 

.vlinimuni  ordrr  S.T.IKI  ^ 


TUBES 


Quantity  Prices  on  Request 


PRICE  t\pe: 
.79  552 
10.95  .555 
.79  575 A. 

8.95  579B 
.05  701  A. 

5.95  705A 
.75  705A. 

0.95  707A 

1.95  707B 
19.25  714  5  Y 
15.00  715  A.. 

5.95  715B  . 
1.75  715C. 

5.95  717.A 

2.95  720AV 

1.25  720BY 

4.25  720I>Y 
4.95 ' 72I.A  . 

.09  722 

5.95  :  725A 
1.80  725A  B 
1.80  724A 

.89  725A 
1.80  720.A 

4.95  720B 
4.95  ;  720C 

12.95  I  728.AY 
5.50 ' 801A. 


Attention  Radio  Executives,  Amateurs  and  Dealers 
We  buy  your  inventories  or  exchange  for  other  types 

COMPLETE  STOCK  NOW  ON  HAND  •  SUBJECY  TO  PRIOR 
SALE  •  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


Use  JVational 


WANTED 

lUontinued  from  poor  S45) 


CLftSSIFlED  ADVERTISING 

for  bringing  business  needs  or  opportunities 
to  the  attention  of  men  associated  in  admin¬ 
istrative,  executive,  management,  sales  and 
responsible  technical,  engineering  and  operat¬ 
ing  capacities  with  the  industries  served  by 
McGraw-Hill  publications. 


For  adivTtismg  rutvs  or  other  information  address: 
Classified  Advertising  Ditision 


McGRAW-HlLL  PUBLISHING  CO.,  Inc. 

330  W.  42nd  St.,  New  York  18,  N.  Y. 


WIUBUY 

Any  quantities  of  new  or  used 
Electronic  Surplus  Equipment: 

APN-9,  RTA-1B,  TS-67,  TS-170 

ARC-1,  ARC-3,  ART-13,  BC-221, 
BC-34B,  SCR-522,  etc. 

Stole  Con<tftfort  and  Best  Price 

W-U76.  Kirrtronus 
330  \V  <untJ  St  ,  NfW  York  IS.  N.  V. 


WANTED  TO  BUY 

SCR  615B,  573  574  566  522  300 
BC-923 A- 101 6- 1 063A- 1 065A- I0S9A 
Wilcox  CW3  AN  CPX-1,  RC  215A 


State  quantity,  price, 
and  condition 


COMMUNIDEV 


I '»v\  KST  I.rirt' <  v.  r‘ 

It«  th»-  hfM  f'«k  Nau.-  ir  RAimt  SMACK 
ii1«>al  f'-r  lA  ^uririr*.  rf'inmunicat  >r «, 
>aif*Am«-n,  *i-r\ shiim,  rluba.  A 

Xma^  ic.ft  fur  "Hams"  and  *h^>rt•»a^^ 
Imter^r*.  U'lV  #l‘i  ey  AC.  Poata?*-  f«tra 
0*OE«  NOW  mOM  this  *0*  L'MiTio 
WKcfE  K>K  I9SC  Catalog  t  BARGA  N  BUlUr>N 


iUhli^  lahii 


A  limit'll  numlM'i  of  tin 


Range:  i  f  i.r,  nic 
Deviation:  U-'»  ki* 


Modulation :  internal 


Aot'uracy:  .U.'J'-  wrh  .ml  gi  iiirt-rtial  C0"ki*.  cr 
ral  raiihra'" 

Output:  lip  I'Ht.innl  in.-r-'ViilT'  ral.itrafiil  u 
interiiiLl  \  '1'  V  M  .  '*'4  '"it."  uiii*aUlna!e«t 
Termination;  jm  "htn  IiiU'. 

Power  source:  12  volt"  di*  r'r  II.'  v.>lt>  ij-i  rvl*-' 
Further  details  can  be  obtained  by  writing 
FS-IHS,  Klectrnnics 
r.dO  W  <2n'l  St..  New  York  1^.  N.  Y. 


SEARCHLIGHT  SECTION 


December,  1949  —  ELECTRONICS 


Communication,  Radar  and  Special  Devices 


TRANSMITTERS-  -A  choice  selection  oi  AM  or  FM  units 
from  low  to  hiqh  power,  in  radiotelephone  and  telegraph 
types,  monufoctured  by  Collins.  Western  Electric,  Federal 
T  &  T.  Westinghouse.  General  Electric.  R.CJl.,  R.M.C.A.. 
Bendix  and  other  reputable  makes.  For  field,  mobile,  air 
craft,  fixed  installations,  airport  and  maritime  use.  all 
COMPLETE. 

RADAR  and  SPECIAL  DEVICES— COMPLETE  AND  NEW 
portable  radars,  interrogotion  and  specialised  accessories 
for  radar,  including  test  sets  and  antennas.  We  stock 


Altimeters,  Loron  and  associated  components. 

PORTABLE  EQUIPMENT— We  have  stocks  of  Handy-Talkies 
SCR-536.  Walkie  Talkies  SCR-5U.  RCA  8  Watt  transmitter- 
receivers,  portable  power  supplies,  antennas,  and  test  sets. 
NEW  AND  COMPLETE. 

Other  Items:  Frequency  meters.  CW-3  coils,  dynamotors  and 
general  communication  accessories. 

Buiiefins  pictoriaiiy  describing  above  and  other  stock  items 
on  request.  We  deliver  F.A.S.  or  F.OM.  export  packed. 


COMMUNICATION  DEVICES  CO 


2331  TWELFTH  AVENUE 


NEW  YORK  27,  N.  Y. 


phone:  ACADEMY  2-0018  in  NEW  YORK.  N.  Y. 


HOOK-UP  WIRE 

INSTRUMENT  WIRE 
JAN-C-76 

SINGLE,  MULTIPLE,  SHIELDED,  ETC. 

Over  10  million  Feet  Available 

gauges:  24  -  22  -  20  -  18  -  16  -  14  -  12 


LEGRI  S  COMPANY,  Inc. 


130  WEST  102  STREET 


NEW  YORK  25,  N.  Y. 


GEIGER  COUNTER  KITS 

Only  $39.95  Complete  less  batteries 

Build  your  own  Gcigcr  Counter — save  money* 
Write  for  free  illustrated  titerofure 
WOODWID  INDUSTRIES 
5217-H  Hollywood  Blvd  .  Hollywood  27,  Colit 


RADIO  &  RADAR  EQUIPMENT  1-208  FM  Signal  Generators 


Prompt  Shipment 
BRAND  NEW 

AN  CRW-2VHF  Receiver  $6.15 
Radio  Receiver  BC-688-A  $15.95 
Radio  Transmitter  8C-689-A  $15.95 
Antenna  AS-5  APS-2  $22.95 
Antenna  RC-94-C  $33.95 

Terms:  Cash  with  order 

CIMCO 

2432  West  Third  St.,  Cleveland  13,  Ohio 


ONE-HALF  MILLION 

BATHTUB  CONDENSERS 

—  OIL  IMPREGNATED  — 

PAICfS  ON  RZQUtiT 

SHRIRO  TRADING  CORP. 

130  W  42d  Sf  N  Y.  City 


NEVER  BEFORE!’ 

So  Much  For  So  Little! 

Genuine  Westinghouse  Trznsformers 

with  Hypprsil  corn  and  coil  construction  delivering 
2400  V.C  T.  at  1500  ma.  from  MS  or  230  v..  pri- 
mary  50-bO  cycle.  Only  8'a8'*l2*  and  42  lb« 
net  Sl't.OO  FOB 

Weston  Laboratories.  Weston  93,  Moss. 


SEARCHLIGHT  SECTION 


Precision  Resistors— Over  2,500,000  In  Stock 


“Tab" — SaacfatlsU  in  Pracltion  Raalitora 
Wa  Sbia  Typas  in  Stock — Accuracy  up  to  0.1  Porcant 
0  I  74  :M0  OAU  IMXI  74SO  S77(l  I4IUUI  .TI.VUI 

0  116  75  S4U  6U7  IMS  2463  5U10  142511  32l««l 

0  42  Kl  35U  6UU  I  >,30  2455  (jOlU)  14400  3;IU(IO 

0  425  hi  4  360  700  1565  24«0  6100  1431»)  3.5<a«l 

0  607  55  :<66  6  711  1502  2500  6125  14550  37000 

0.7  50  8  370  73:1  1504  2525  6140  14600  35140 

1  03  00  375  740  1505  2600  6200  15000  355IUI 

1  3  05  350  750  1506  2625  63l>l  ItOUIO  30000 

1  75  Icai  350  500  1507  2635  6405  16500  305(P) 

2  5  101  :lt«l  506  1505  2700  6500  16500  4IPI00 

3  105  400  550  1500  2750  6540  170INI  42(nKI 

3g:i  105  7  410  554  1000  2550  6000  17.05)  4:«nio 

3  05  107  414  3  500  1001  2560  70t«)  17077  4.0»I0 

I  120  415.8  000  1002  2570  7320  15(»I0  47000 

4  35  121  2  425  010  1003  2000  7500  I53IP)  475(Pt 

5  125  426  0  017  1004  3000  7700  15:150  45t««) 

5025  130  427  046  io<55  31l«)  7717  15500  45660 

6  25  135  440  075  lotui  3163  70IPI  15500  40000 

6  5  140  4.50  I'AKI  1007  3250  7030  10000  .5015*1 

7  147  5  452  1030  |0O5  3290  7050  105l«l  521*10 

7  5  150  460  10.56  lOOU  33l«)  5I*»J  20000  .55<*IO 

7  9  160  470  1067  1010  3333  5094  20441  561**) 

8  165  475  1100  1011  3384  8250  205(*1  57065 

10:i5  170  475  1110  1012  :I500  5500  211**)  553:13 

II  25  175  450  1150  1013  3509  5700  213<*)  6<*»«l 

12  170  157  1155  1014  3700  8770  220t*l  614:ui 

13.52  152  51*)  1162  1015  3730  91**)  22500  62l**l 

14  2  152  4  515  1175  1016  3760  9100  22990  641**1 

14  25  2t*l  .520  1200  1017  4(*I0  9445  23000  65l«*l 

14  5  200  4  .525  1225  1015  4030  9500  23150  6661*1 

15  216  540  1250  1919  421*)  9710  23325  6Mai 

16  220  5.50  1260  1  922  4220  951*)  23400  67.51*) 

17  220  4  575  1300  1024  4250  99(*l  23500  651**) 

19  225  580  1322  1926  4:9)0  9002  24)**)  .I***) 

20  230  555  1350  1!)60  4314  100)*)  24600  72*9) 

22  235  61*)  13.55  1950  4440  10430  25000  73.500 

23  2«)  612  14IK)  2)**)  4444  1051*)  25200  7.5)**) 

“5  245  625  1455  IhMS  451*)  10600  2541*)  M***) 

26  '45  6.3:J  140.5  21)50  4720  10900  25833  521**) 

25  2.50  640  151*)  209.5  4750  10936  26l«)l)  54l»«) 

:w  641  1510  :J14l  4M50  11000  2b500  ^50<»0 

315  271  645  1516  2142  46s5  11100  26600  HoT-So 

37  275  640  1600  2145  4900  1150U  27000  hsOOO 

in  2HO  650  1640  :>I.W  5S*MI0  11690  27500  90W|U 

49  'hli  667  1646  2160  5100  12000  2»00»>  91000 

.VI  2H9  665  16VI  21H0  .5210  12^  2H4;W 

51  7S  JO**  670  1670  21h7  6235  12600  2h500  9VI00 

y.  300  673  16KO  2195  5270  l^kW 

.56  7  310  675  1710  2200  5300  13100  29.'iOO 

60  311  5  660  1712  22V>  5500  l^W  2W;W 

63  320  6«1  1740  2300  5600  135->50  3URNI 

66  325  664  1770  2400  5730  136IN»  31000 


W  AftI  HatlaN . $4.S5  H 

UHF  Fraq  M«ter  T869/AP.  Brartd  Nawl  ij 
:t4ltolOim  Me  (XI  Kl'MiAMKNTAlcH.  I'm  i^lOQ  i 
Mi('rt>  Wiil'T  Tunable  llt‘ai>iianT('avUsr  llullt  I 
Kiai’iitia  Ann)  Navy  Kl(^iru-Me<‘banlcalSp«ct.  I 
('alibr»t»>(l  To  1  MeKat'yclet  Kiact  Kmiufocy  ! 
Rdna  Int*Ti>olat**<lFri>m  4  plaoVef^lfrRoot  . 
4’ounfpr.  l»r(*t»*c!fd  InlliltlhartH  Sensitive 
I'HF  ('t^xtal.n  2iMiMI('rnamp  Mrr  Include  Ad¬ 
justable  Mierowa^e  .V/oenna.  I'llF  lYohe  Aii- 
tenrta  AS122  Al*.  Hturdy  Turlablr-  Metal  Case 
f'^iioseil  A  ('omplete  la  Wood  (’aee.  Approx 
30  lbs  HIIANII  NKW 
Tab  *  SpeiUl  .  .  $59.95 

New  Television  Components! 

IliV  Horn  A  I>e6  iiiiTpt  Xlortnt'r  8irn  lU'A 
2MT'i  Fr»r  15-16*  notiire  Tide's  ..  $2  49 

Widrb  r<mtrol  Sim  201U4 . 394 

F(trus  ('oil  Stm  2"2I»2  .  4.9» 

(TAH03IR  llllO  Xtmr  H'SId  R9< 

I  Tl*  HX6fi2  VlliiXfmr  11  SM  89« 

TV  Yoke  SPKri.Ma .  $2.49 

Korus  (  oil  Mazn  Kiikhu  ps  .  2.98 

KUIF  HiV  (Tidsr  r.iMimmf  KKV  .  394 

JKFFKllR  ('lelsr  .^rwinimf  2C'KV  .  594 

IonTrapMaim«x|{rA2<iiIM  .  984 

HCA  MIV  l^••^Xrmr2l  ITl .  $4.98 

VOutptXfmrSiniHr\2ri4T2  .  2.69 

12  or  12S''  TuU>  I'liXiire  Ktai.if  Ma^sk  594 

TWINKX  TV  SiHk.hmraMe  100  ft . I.IO 

TV  TWINKX  TAl'KKU .  2M 

5(Ninvyl>t)Staple>lh  atsl  .  .  2  96 

Const.  Votfroge  Regulators 

RAYTHEON  ConttV'Req  Iiiipl  104  ti)  242V/ 
511  Hiicyi'.  i>urpt:  22oV/50ii  Watts’  i* 

Itetiltn  Ka<  k  SVe  .  $36  00 

SOLA  ConstV'Ret  USN  Csd  Inpt  95  T»  19dV/ 
MiROryr:  tbitpt  1  ir)V  2KW  17  4.V  ('■►nstHty 
l<4Kei(  LN  $130:  Same  NVw  1  SN  Cost  $369. 

T(.uph  for  .  .  $162.00 

SOLA  ConttV'Ref  lr.pt  ;92'ui:p(V ;  iMilpt: 
Il'.V  2«  l.\  3KVA,\f  W  $185.00 

GEN  ELEC  ConttV'Rei  Inpt:  OMol.loV.  50- 
«iK\r;iiuipf  11.3)11.')  IITV  THKYA  at  .801'F 
I  mhI  ('.f.l  .541.  Nf.W  .  $63. 

Hi  Gain  Dynamic  Mike  & 

Xmfr  Buy! 

Comb  hi -sain  lunMik-Xfinr  CTi'  ■kJ 
Suprr  Klee  lu  Ic.i.mictin)  I  T.\  4>ltNx.l,>u4 
Tapitrrl  25OAI50  ohiiis  Kiillvsihlelded 
IChM  I'M  S  KxoF  dehtjDynMike 
lloth  for  ONLY  $1.19 

RCA  Univ  Output  Xfmr 

low.  lOKi  M  Its  Ill  s  am 
Taltii*  otSpkrs  w  Vr  u  ':ri<4ori'-o 
HBSI  nbriis  toAM  TcoailATottv  IMI*  W 
■■^■1  .VIA1024')<'hnis.  (>.fr 

tioast  Ai't.s  as  KXC  ]tan<il'>is>|*|tt 
nr  FTtsi  Attnl  f  ii  for 
Cuti  H1A  or  LOWS  IHKM.  t.)i/x 
g  .'.actwm  W.  t Phone  ('.ttsuNLy 
sisnal  %0(|W.\NT  to  l.nar  W  da'a 

$1.39 

Super  Wide-Ronge  High 

Fidelity  Amplifier  Kit  aWi 

to  20. non  erritsfl.  lO  Watta. 


SOLDER  LUGS 
All  Purpose — Brand  New! 

AmorttMl  liM»f(irpK;iiXKif«.r  .  $2.49 

Meter  Luts  1 2or ‘i'liole. Kio  454:  I'MXi  3.98 
Radio  Lius— jf*:hni«i.|  1  P’.' is  ion  j-e  loon  2.49 
Kaduil.ius  rHho1f.1l  iRHs  100 '314  KXMi  2.98 

SENSATIONAL 
AC/DC  PHONO-AMPLIFIER 
2  SPEED  COMBINATION 

In  Professional  I'arrvins  rase  Powerful  II't 
r>ty  (Imernor  Controllerl.  «;**sr  I»rive  CUKKN 
Kf.TKK  ni«»tor.  Wen  hi»‘d  Tiirntnhle  for  Hee- 
or«ls  •)!  12  inches  Adi  Sfe-etl  I'ontrol  78  and 
r.i  I  {  HPM  Pl.l  S  Kxeeptioiial  Fidelity 
Itiiilf  In  .'t  fntie  2  to  4  Watt  .4nipii6er  A 
NpKr  I'sr-.l.  T*'sT»h|,  iliiarantefsl  MOV  AC  ♦x' 
IM'  Kasili  a  $3.5  Hii\ :  tjrah  Yours  Now  f-T 

OM.V  $12.49 

Phcri))  Motor  iiriU,  .\s  .Vhove  ...  6.98 

Carniru:  (’ase  Only.  .4s  .^Nire.  2.49 

Aiiipliller  Onh.  .\s  AImoc  4.98 

METER  BARGAINS 

BEST  BUY  .  Ma  IK’  Tuiiinn  Meter,  r,  r 
2‘*j‘’dia  Hkitrs.l  SPKi'IM*  984 

DC  MICROAMMETER 

100  0  IftoAO  2iM»i,a.  AN  imal  Mvt  Pros* 
I.aiidinc  Indicator  $2  95 

DC  MILLIAMMETERS 

6  lOmaA'i  'KV  H.isirlma.Mv».‘i«-.-  SIMP  54  98 

l>  lOinaAO  iKWlt  -ic  linaMst.^S'  .  4.98 

o  t  - . ».*.  ^  4, 

2.98 

3.98 

.  4.25 

DC  AMMETERS 

Ws'Bhs  3  60 

•CKU-'.!)-  3.49 

•t*  llovt  2  99 

•  In’  Shnrt’WKr.  Ws*s  .  2  98 

i»  S', nil'  WKro  2  98 

Int  Sh-int  WKif.  3.49 

it.'.*  w  K>-si,unt  Wt>.i  WSf.'  .  3.98 

2’  ',  Icsh  Shont  2.49 

21..-.  M  L  s*io.t  Ws*e  3,98 

P  Ta.s  Shiiijt,  WKeo  4,49 

2  \'  “’  .ti  4  98 

.  -  In-  Shun'  WKi  4,49 

.  2 U  4  s'Shunr  IVhAW  -a  3  98 

'5.  2'v-  W  hA'Shufi'  3  98 

I.  -  W.t  r.es.Sh  .  •  .  3.49 

PC  M'CROMHOS 

lb.  '  4*v3S*.  Hirkcbck  M'i'ual  Pond 

i.sk-  Scilc  I{,i,ia.5f  <; . I  $9.98 

DC  VOLTMETERS 

•s'  \^  U\rl .  $2.49 

WFi  ..  lOonohiiis  vNMl'l  sd  4.95 

"‘i*  WM  o  piixiohins  »  \MI  I  5.|  4  95 

•I  I  ,t  «:.  s,af..r  7  89 

ii.d  has  Kxt  Kesh*.-  10.95 
3','.  o  I  ma  hasi.-  TPCs.1  Mc'.-r  w' 
Me*  P'sisi.n  1l.>si5r..r  $1498 

rB  meters 

It,  31-'  <  «  s-a'  -  P.  I  »|  $y  98 

RF  meters 

WISTilN  JVN  Vn-v  to  85  Mc’r 

$12  95 

Wr.sTtiN  JAN  .v-cv  T.)  Me  A 
12.95 

2'i!*  t;  K  «  Tin! nii»’MUp1e.  '•  m 
hanonie’ci  3. 19 

.  2S-  }.  I  SN  It  i  s.i  3  95 

•J-  Ws’ch*  I  2'  Cl  f),  2o.»Tne  2.49 

AC  VOLTMETERS 

m-  \V<tth.  It  I  -.1  $3.98 

W.M,  11  4.49 

Wc.’..n  ...  4.95 

2***-  M'st  Siitip  (iK  2'  to  12.5  i*yr.  .3.49 
:•)’»-  Pi  W-tahs  4.98 

»6  VOLT  DYNAMOTOR 

CART-R  MAG  MOTORS” 

P'-rriM  1.11  •  HI  1  ^••rIlI^act 


654IIU0 

66(NMK) 

nyiMMio 

7UINNM) 

7163UU 

7vajUii 

7613UU 

6ilUINK> 

blVNN) 

VxaNMi 

'.XNNMI 

tj.PXkai 


353500  47MIUO 
37V)UU  5(MNNaJ 
.isUMM)  53UOUU 
4(NNaiu  5;jluuu 
4P20UU  5254NiU 
42IMNNI  543UIKj 
tl'JIMIU  55UUI)0 
42VNNI  57CMNN) 
4VNNI0  57.S(NNr 
4.VSMM>  OiaMNMJ 
47<MNIU  620IIUU 
HVamil  9.XNIUU 


M-aMbtiis  -.12.2..'..:.  .''...  •;*  l.l....2.3..._..' 
Hiab  Voltaff  Hi«h  frequenry  Retittora  Stand 
J\N  ll2-‘  .MKl  I"  IMka  IKV  'I'.t  aco$l.y«; 
\S  U  2"Mi  a  2oK\  .IC-  ) 

High  Voitage  High  Freoeniy  ReBiatora  i 
MVT  2M.A  V\  :  KVwHa 
MVT  2  Vila  VV  K\  AK*. 

M\  I*  ■  M.  a  l"\\  I  'KV  rtka  . 

MVP  TM'a  1"M'  loKVok*. 

MVP  l>  Mca  P'W  loK\ WK.: 

12  M  z  P'KV  «ki: . 

.MVZ  \Uti.  2"VV  J'hVvkK . 

MVI.  ■"  M's  2.’W  4oKV’Alk4 

DAVEN  IRC  ATTENUATORS 

OlHh.litlls  2'  IM  >  $1.98 
TKK'  lHidll.’.'1'iobins 

2-P..S  .  .  .  2.98 


58.98 
8.98 
l(».00 
10.00 
10.00 
10.00 
lO.OiJ 
lU.OO 

UHF  ANTENNA 

12“  :tncm  AT'.  AltKl  K  n 
%ertltile  CltlzeirTt  Itaiol 
Threa.l.'d  Coaa  T-rm  In 
Altd  Hilv  PI  loiiT  w 
watciproof  Rank  ttanne  A 
hanlvvaie  for  Mnltll  K 
uiiz  P.KANH  .NKV\  39c: 

4  $1  00 

PI.2.-.H  ffx  AtN.ve.  29« 
ANT  ANIiOB  Si.nuR 
Sdiicifii  vvbip  .;.;“iti. 
SPKl’IAL  .  .  98< 

ANT  ANI3IA  lift  (  ompr 
Isprina  k  Sfitu.ns  98< 

MAST  BASE  MP22  $3.95 

MAST  BASE  MP48  3.98 

ANT  MS49  t»  42.  12S}t  \M.ip 
1.69 

ANT  MS49  to  53.  ]6ft  Whip  2.49 
ANT  MS49  to  56.  i2-53'n|  26>, 

I  tt.  \V‘  M .  5.98 

eeTON^^  GIBSON  GIRL 

TRANSMITTER 
I74'CRT3  po 
SCR578  Like  New 
Ji  A^'a  1  SOS amtr.  Crank, 

i  nUH  ^  Oyn  28V  A  JOOV 
■tA*  >l5o  Tubex  Paiii 

SPECIAL  $4.98 
G  a  5*.  a*. a  Lamp  A  Ant  .  .H9 
G'GAL  Hav'tackBag  w’prf  .98 
G  GAL  BOX  KITE  I7al7x36-  2.98 
G’GAL  BALLOON  5(rAHydro««n 
Oai  eenereter  .  4.98 

G'GAL  PARACHUTE  12  foot  1.98 


at  F'lli 

I'  at  Wjtt  ou'P'it  Taken 
A.NV  Mike.  )*r  ItiVIt  »i'b  All  Flertrnnlr 
utat:.-  f)»r(iK  Plckcnnk'.  etc.  V.Lrllelur  Ihelrups 
S«-pHrn»*'  Kh-crronic  l’..i'«'.  A  Hi  F'reu  Tin** 
ItiN.a'  S’li.T*  .Self  fialai.i  inR  ca’i-  Foil  Pbi5. 
Irn.  2.5.3  ultU:  PI*.  4  other  KtaRca  Plus  \|| 
l^^•  A  Par»l\  It  l  it  rp  UCA  Pha"!'  I.et-h 
Mij'i,*  Xtni'  SPKi  lM.  $21.95 

PICKUP  BARGAIN'  C  K  Var  K.liD'am* 
Matiiietic  I'll  klip.  NEW  $2.89:  iO  for  $24.50 

Sig  Corps  Dry  Batteries — Gtd 
BRAND  NEW  Shelf  Dated  •  Tested 

it\  I  r,  4‘w  3  It,  s-t  ViPs  35< 

It  \  .  1  »,V5imItl  ICC  4KH  _ 

P'\  ;•  4  .22SV  P.ricc5;‘.o8  , 
i:\  ::  l»-.v  VValkv  Talkv 
HA  10.;'-  V  Walkv  Tnlk\ 

ItA  :9  I'.O  T'aVItiirtKSAlbO 
It  \4n  !«*■  1  'w\  ItiirvlCIt^i) 

ItA  41  r,o  2  'v  4UV 
ItA  41  15  »SV 

ItA'.l  6T‘,V  MiniMax 
ItVTu  •>«  *;u  4  ,V 
lt\2"  r  :V  Itiir*  FL’ItP 
WESTON  STANDARD  CELL 
AviTBRc  I'nM'd 


lltC  2'M.»xik  hnis  2c 
2.49 

ostat  2iN>hin  5c\Vatt  u  iiioii  A 
1  Plate  69< 

eOBtati  25\Vatt  ilf'ailinR 
t  -  Sli.t'cl  SliAft  2.50. .500, 
I, '•coc..hiii'.  3  lur.  .  .  .  98« 

STORAGE  BATTERIES 

.  P.'^tahU  Kadi.  HaU)  2V  2' AH 


XMTG  -MAGMOTOR”  Inpt 

5  5VT>r-  Output  4"c  vt  'Mj  Ktr  t;*C' 

KPM  4Ml»s  $8.98 

RCVNG  •  MAGMOTOR”  In  .t  .\Ih  ic  lor 

o-nv  iitn  Ma  'tr  f.tT  isofCPM  I'-.  Ih, 

o\|A  . $4.98 

It  fb  Cnif.!  alnoe  .spKriVI*  . $12.49 

CRYSTAL  DIODES 
THERMISTORS — VARISTvTRS 

T»p.-  F.u.h  l»  f  or|ni«7ni»  Vo.;.;-r.;tr  $2  «* 

i\  ’i  t  *•  M  tb  ni)wi3»i  Tt)»rmr„mp  *e 
s‘>i\  I  uu  u  w  niBuaujThrrmr.unp  2.»e 
N‘llt  17*  14  u*,ni703(UOIKI*»rMMl  .«• 
1  N7')  I  .*•  14  uu  1C  B)]Ib  Time  T'r'"y  ?• 
inS'i  1  su  14  uu  CW20.>5«Varwu>r35C  2  »' 
1N2:1\  I  *U  o  ’'"■B  Stundufd. 

I  M>:ll)  .vuu  27  *u  ^  Kb  »  ;* 

I  N’-ui  X  ee  >7  ae  W*  Ke  a.^i* 

n“*7  I  79  14  9k  Kc  5T’243  Mtd  J-AS 
1  N'34  Hi  7  HO  47(30  Ke  ^8 

N35  2  79  29  9H<*ryai«U  MidHtrOven. 

Nvt  1  J9  le  M  Hlehent  Aeev  A  SUblItty 
iNit  MS  7  ^  5nin..502S.5055Ke.KaSI4.98 
1V45  166  8  \Ul  HenferOven- Barfaln 

1N4S  I  I?  iJoTaken  Any  FT243  Xtal 
laNSl  i:i«  9.49  tab-- SP«!U1 


29e 
'  $1.49 
l.?9 
89< 
R9< 
9fU 
79« 
$2  59 
8  for  $1  on 
1  (M'‘4 

$4  98 

BASIC  PHOTO- 
FLASH  KIT  torn 
p|.-fc|*wr  .Su{)pl\  w 


FLASH  CONDENSERS  7mM 

Secs.  $2.75;  .. 

1.5mr  3;:*uac '18(V>>.i,'|NT 
25mi  :;:{(nac  ln-vurf.-lNT  . . 
16nit  f.'Hhac  2KiHhii>-lNT  ..  . 
lOmml'AN.'rOfllmteHuVlVAineia 
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a 


SEARCHLIGHT  SECTION 


TOP  TRANSFORMER  BUYS! 

Power  Tronsformers — 115V/50<60  cps  input 


ELECTROLYTIC 

CONDENSERS 

FRESH  NOT  SURPLUS 
LUG  TERM  OY  TYPE 
FRESH  NEW 
18c  CO.  10  For  $1.75 
Hid.  Volt 


DYNA 

MOTORS 

PE8S 
DM  416 
DY-2  ARR*2 
DM  36 
DM  63AZ 
PE  73CM 
DM  21 
DM  25 
DM  2BR 
DM  33A 
DM  42 
PE101C 
BD  AR93 
23350 
35X045B 
ZA.0515 
ZA  .0516 
B>19  ptek 
D«t(H 
DA-3A 
5053 

CW  Z1AAX 
BD  77KM 
PE  94 
DY12 


TUBES 


VARIABLE  AIR 
CAPACITOR 

W  30MMFPER 

^  SECT.  2  SECT. 

VERY  GOOD  FOR 
HIGH  POWER  FINAL 
W/IN$  COUPLING  $1.98 
HEINEMAN  CKT 


Ol-A 
1B36 
2021 
2CTJ 
2J21-A 
2J22 
2J?6 
2J27 
2J31 
2J32 
2J3H 
1M3V 
2J34 
2JI0 
2J49 
3J3 
2K4I 
2X2  879 
3HP1 
2024 
3030 
3I>A 
3<’PI 
3n2i-.\ 
3I>P1 
3KPI 
3KP7 
3Q5 
5BPI 
srpi 
5FT7 
5130 

0807 

7r4 

7K5 

7E6 

lOY 

12AA 

12K8Y 

12SF7 

128R7 

15P 

2HP7 

30  (Sp««  ) 

46  mpec) 

39  44 

35  51 

227  \ 

225 

2«8-A 

35.VA 

417A 

530 

531 

I  W  ':! 


770\- 
.550V<'T 
■2  X  200V 

2  X  luivcrr 

2  X  MOV 
550VC''r 
5K0V('T 
100  vcn 
23unv 

lOOVtT.  «5V 


2  .5V  3  A 

11  3V  5.  2  5V(rr  I  76 
2  X20V  01  \ 

«  3V  10.  2  riV<'T  7 
«  3  2  5  2  X  2  5V  7 
6  3V  I  S.  «  3  ti 
5V(*T  3.V 
ISVt’T  3A 

12  5  ?4 

jtt.SV'Y'T  10.  40V  1. 

ISVCT  1.  IH  ♦)  I 
I  H  3  1 

'2  5VCT  12.  30V  01 
.♦4  3V  *i\ 

'rt  3V  2\ 

SVCT  3 A 
5V  3A.  2  5V  2 
55V  .U’-S.  45  3  5 
6V  3.  0  3V  6 
6  3V  12.  6  3  12 
6  3V('T  5.  5V(.T  3 
2x5V(*T  6-2 

6  3V(  r  3.  6.3  300 
5VCT  6\ 


TRANSTAT 

AMERTRAN 


Inpuf  ■  0.11.3  i.  .50  60  cy- 
rJ^.  .\U\.  nutpur ;  115  v. 
lOo  xmp. 

All  uDtiH  are  n>*n.  L^uxr- 

. $9S 

S  KVA:  90-];<Ut  Input  SO¬ 
SO  ryrleH.  output  llSr  2 
krx  t4pe  U!I  Amertrxn 
$29.95  fach 


Bkn.  For  At- 
l>COp<>rxtlon 
VmtMTtw.OlO. 
3.  7.  10.  .VI. 
80.  UK).  150. 


1500V 

llOOV.  400V 
7MV 

H25VCT 
HOOVCT 
2  r  .300V 


Klixon  25A98ei: 
l>ual  K  Jk  l.'>  AID 
IH*  lou  35  Anip. 


XFMR  TELEV  PWR 
SUPPLY  KITS 
BASIC  3*  and  5*  T.V. 
PWR  SUPPLY 
Trans.  lOKOV '.5.5514 
6.SV/I.IA.  6..3/1.2A.  2  .1 
Itfl  1500V  2X2  Tube. 
Socket.  1  -00000  ohm 
BmIm.  IMcc  . $7.49 


Precision 

Resistors 


lOSOVCT 
600VCT 
1 120  V 


OtUDlt 

2.50 

430 

48H 


^^".01 


40  25») 

40  15.) 

40  20  I5i) 

25  40  25  2(^1 

2  X  40  150 

29c  eoch.  10  For  $2.7$ 

2  X  10  300 

225  15 

20  20  350  25 

20  30  250 

2x30  1.50 

30  ±  20  150 

30  20  350  25 

10  .SO  100  4.S0  100  50 

15-15  20  3.S0  25 

l.S-15  40  USO  25 

25-25  10  25  3.S0 

20-20  10  50  400 

2  X  20  l.SO 

20  20  400  25 

10-20  20  350  25 

10- 15  20  350  25 

15-15  2<»  250  26 

10-10  20  3. SO  20 

3x10  l.SO 

3x8  l.SO 

12  625 

15  450 

10  450 

20  525 

80  150 

40  f  20  4  20  150 

40  20  ISO  25 

40  25  2f)n  25 

40  30  I  .SO 

10  50  100  350  100  50 

10  10-10  25  150.  150 

16  450 

20  350 

15  250 

2x90  20  200  50  $.71 

l.SO-20  6  2.S  50  .48 

120-60^-20  l.SO  25  .48 

3x20  450  .88 

2x20  20  450  25  .38 

20-8  25  4.S0  25  .48 

40  20  20  4.S0  25  .48 

40  7-101-10  450  .48 

40/40  25  475  400  50  .58 

40  20  25  450  50  .48 

40  40  16  450  400  350  .88 
4x20  450  .81 

Jx3ik  l5  20  400  25  .88 

30-lfr-10  20  450  25  .  81 

.3X10  10  450  25  .41 

3x10  20  400  2.S  .41 

HO  40  150  400  50  .81 

2xH0  6U  250  .4! 

l.-;0-.‘iO-25  150  .4* 

20-10  .SO  4.S0  50  .4* 

2x20  20  4(M)  25  .$♦ 

40-20  20  400  25  .$♦ 

4(H-40  25  400  25  .5« 

40-10  HO  4. SO  150  .4< 

40-40-10  450  .4* 

4(>-;40  10  4.S0  .8' 

3XI5-.30  300  .  4< 

2x30  20x10  450  .81 


I15VCT 


173(.0 

211000 

2VK»0 

3(Nl|iO 

330110 


Plate  Tronsformers — 11SV/50-60  cps  input 


92(1 

1100 

1450 

IHHJ 

*2.30 

4300 

5000 

700(1 

75000 

8500 


BASICS- AND  7*  TV 
PWR  SUPPLY  KtT 
Trans.  23oo  V  4Ma  2  5 
lA.  1.1  Mfd  T.SOOV  Pvr 
2X2  Tvjbe.  Socket,  1-100 
OOOohffl  ....  $9.S( 


BirtcItM' 
Tube  Clamps 
926C 
929-16 
•26-81 
926-62 
926-68 
•26  CIS 
926-C-13 
926B 
926019 


.Amp.  Kach 


65V 

500VCT 
650V('T 
2  X  l.SOV 

600V(  r 

2.sovc‘'r 

690V 

1470VCT 


.0165 

.077 

450 


TV  TRANSFORMER 

«600V/5Ma  720V('T  200 

lie.  6.4V  8  7\,  f  4V  CA, 
5V'3A.  1  2.5  .3A  Fll  A 

Plate  Voltave  for  7*  A  9* 

Tube  .  $4.95 


250000 

50000t)| 


Filoment  Tronsfermeri 


-115V/$0-60  cps  input 


I  Eachj 


BASIC  15  WATT 
AMPLIFIER  KIT 
I'm.  8  u  p  p  1  ▼  contaln<« 
Trans.  6(MiVFT/.155MA. 
8.3V '5A  "  V  3A.  2  -7 

lfF]>  600V.  iMisI  Choke. 
lOHY  200MA.  5T4  Tube 
Socket.  Price  . $8.49 


7  2V7.  6  4  10. 

6  4  2.  2  x262' 
2.5,16V  1 
6.3VCT  20.  6  av¬ 
is.  63V  6 
6.3VCT  I. 

6  3VrT  7 
6  3  6^  3  1 A 


BASIC  50  WATT 
AMPLIFIER  KIT 
PWT.  8  u  p  p  I  V  contains 
Trans.  «Sov«T'200MA. 
Dual  lOHy  2ooMA  Choke. 
$— riCri)  6tH»V.5T4  Tube. 
Socket.  Price  . $10.49 


Ccramicona 

Mmt 


703-A 
7<^4-A 
706-A 
706  AY 
BY.PY 
706  FY. 
FY.OY 


6  3VdT  3  2.  1 

6.3VCT.1  / 

5V  6A 

6  3VCr/lA.  5V'2A 


932  PHOTO  TUBE 

fOas  Phototube 

spoa.>ie.  particu¬ 
larly  sensitive  to 
Red  and  Near 
lnfrare<l  Radia 

with  lncanl^e^ 
cent  light  source. 
4end  for  Data.  YBa 

Pnce  .  IWC 

1||»_I6I9»I6I9 
Octal  Base  Pentode  Aver 
hatlle  IlikEb  Per  08  M 

'eanceTube . Z  IG 

10Tube>  for  52.00 


♦707-b 

714SY 

715-B 

720BY 

720CY 

721 -A 

723-A/B 

724B 

725- A 

726- A 
72H  AY. 

HY.CV 
72S  I>Y. 
KY.KY. 
(JY 
730A 
HOO 
HOl'A 
K04 

.ms 

836 

h37 

H43 

s6«: 

S6I 


SPECIAL  TYPES 


;42()V('T  H.SMa.  6  3V  1  9. 
j  Univ  Vibrator  \fiur 


ROTARY 

BEAM 

COUPLER 

RF  Coupler 
360°  rotation  1 
turn  coupling 


iisvnc.  or 
230V  AO 

230V  60  cy  _ _  . 

115V  60cy  115V  78V-410.\  6<lOM  \ 

110115  120  13  5V  1  llA 

125  I 

210  220  230  '2  5VCT  4A 

.*;40V  60  cy  2  5V  6  5A 

j.iOV  60  cy  2()OV  20A.  4  x  6  .3  9(Kt  \ 

220  440V  '2A6VCT  290MA 

.'20V  60  cy  i260V  .03.  loO  1.6  .?  4  2 
JO0V6Ocy  700VOT  75.  40VCr  .1  \ 

I  IS  10  15V  lA 
45  T8  90  ,Tappe«l  IV  to  lOV 

220V  60  cy  2  i  40V  05.  2  x  5V  6.\. 

I  12  6V  lA 

.  :0V  60  cy  24V  6A.  5V  3.  2  x  6  3  I A 
43  7S  9U  115  2.6V  6  5A.  2  5  6.5.6  3  4\ 

IHO  230 

MO  116  120  6  12  lA  24  75  100 

125  M5V  l.SOV 

J3oV60cy  5V  9A  MV  1N> 

JOOV  tiO  cy  ,700V<*T  0n\.  M0V(T  o**  \ 
24V  OS.  6  3V  3.  6  3VCT 
'  1  5V  3A.  5V  5.\.  2  7V  .>A 

2;4((VfiOcy  400V  03.  190V  03\.6  2  .S. 

5V  2  5.\.  W  2-S66  Sockets 
.SOS  60  cy  2  X  750V  901  \ 

6\  A  12V  H4V  (Mt9.  51V  003.  1  4V 

500  Vlbrst‘*r  Traastoniu-r 
2:ytV60ry  2.SOV  I.\.  5V  2%..SV  9\ 

220  440  3  X  2  SV  5A.  2  SV  l'>\ 

J.40V-M5V  .SVt'T  7.5.5V  7  .'».  .'.VCT 
I  ISA 

4  40V  60  cy  3PH  220V  30W  3  phuM-  <.r  220V  A 
6V  1  plutKe  60  cy 
MOV  2<K>,  .3;U  200.  .SV  ION 
I  2  5-14  m.\.  I.SOOV  .JH-) 
115V  36\  40  9\  3  3A 
M6V  6  ,S2A 
M.SV  MO  lO.S  7\ 


230V  05  s 
M5V  78V-410.\ 
13  5V  1  MA 


Button 


DS  TYPE  CARDBOARD 
w/LONG  PIGTAILS 
Mfd.  Volt  Priri 

2x10  4.SO  $.4! 

3x40  150  .8! 


:K)-30  l.SO 

32-32  3.S0 

39-  .SO  150 

40- 20  I.Sft 

32-32  250 

40-40  l.SO 

32-16  450 

3x40  to  l.SO 

SO-4O-30  100  15(»  25 

H-8  25  4.S(t  75 

30-20  20  4.SO  25 

20-  16  10  2<N(  25 

•so^  :io  3.">0 

2X.S020  1.SO  25 


WRITE 

OR 

PHONE 

EOR 

QUANTITY 

AND 

PRICE 

OP 

ITEMS 

REQUIRED 


230V  60  cy 

95- 130  V  60  cy 
220  4  40V 
22‘)-4  40V 


'Cipe.  3000T/ 


'20i»MA. 
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Ka»imaii  Kialak  Co . 

Kl«»ler  Cnftinerrinft  Co..  Iim' 
Citel-Met  iiIIoukIi.  Inc. 
electrical  Iteactancr  Corp 
eieitronic  ln»lrunirnt  Co..  Im 
Kleitriinli*  TiiIm*  t  orp 
Kiel  Ironii  *  Iteoeuri-h  PtiblUhinK  C 


I'liirchilil  t  anieru  ft  ln<»lrtiiiietit  t 
I'eilrral  Telephone  ft  Koilio  f  orp 
KerrantI  Klecirir.  Inc., 
l-'iilelltv  t  liemical  Prodneto  t  orp 
Mltron  Company.  Inr.. 

I■‘re«1l  Transformer  Co..  Inr  . 
l-'iirst  Klei-tronicH 
l-'iisite  t  orporation  . 


f>arretl  Co..  Inr.,  t>eo.  K 
tteneral  tnlline  ft  f-llm  Corp 
tieneral  t  eramim  ft  .steatite  t'orp 
tienenil  F.ln-trir  Co. 

\ppanitip»  Dept .  30  31.  Hi 

Chemical  Dep^.  . 

K.lei'tronirs  Dept.  .  . 
tieneral  Kiidio  t  <»  . 
tiiMMlmans  Industries  l.td 
tiranier  t  ompany  . 

tiraphite  MetallDiiiK  Corp 
tiray  Ke^kearch  ft'  Deirlopment  Co. 
tireen  Instrument  Co 
t«re>line  t  ompany 


'The  Standard  by  trhich  Olher$ 


Italia  at  ine  l.almratorirs.  Im- 
Barr>  t  orimration  .  . 
Iteach-Kiis.  to. 

Iteil  Telephone  KalMiratories 
Remlly  .\iialion  Corp.  Kcllp 

Di% . 

Itentle>.  Harris  Mfir.  to 
Herkele>  *«rlenliflc  Co 
Bird  ft  t  o..  Inr..  Richard  II 
Bird  Klei'tronlr  t'orp. 

Birti'lo  r  C  or|M>ration 
Blau  -Kooy  Compan.% 

Blile.i  Klei-trir  Co. 

Bmintoii  Kadio  Corp 
Bore  t  orp.,  tieoree  W 

Houser.  Inc . 

ItriNik  Klectroiiii's.  Inc 
Broun  KltH*tro-3leasiirenient  ( 
ItnmnliiK  luilmratories.  Inc 
Brush  Deielopmeiit  Co 
Buck  l-.nKineeriiiK  Co..  Inc 
Burnell  ft  t  o 


•irp  Jttdfged  and  Valued' 


Kiijo>iiiofii  of  toilav's  iJiscn  de* 
matids  a  ^inple  pick-up  unit  that 
yields  such  4|uality  performance  a- 
youM  expect  from  Iho  or  more  hi|di 
grade  magnetic  unit«.  each  made 
expressly  for  a  gi\en  tyjK*  of  record¬ 
ing. 


Ilarduick.  Ilindle.  Inc 
llatliaua.t  Instrument  Co 
lla.«don  f  omiNiny.  A.  W 
Heath  t  ompany  .. 
Heinemann  Klei'trh*  C«i 
Heli|M>t  t  oriMiralion  . 
Ilermeth  Seal  PrtMilicIs  ( 
lieu  lett  •  Pa<  kard  Co. 
lle\aco(i  Klectric  Co 
llollistoii  Mills.  Inr  . 


Nol  only  does  Audax  IMIlA  l*ll.\>l‘ 
acc4»m|dish  jiisi  thi;*  ••  exciting  ad- 
iniraiion  nhen  >ou  hear  it,  and  per¬ 
forming  vital  functionii  that  no 
other  pick-up  does -•  hut  it  refute-* 
the  tradilional  ide.i  llial  because 
\udax  is  so  <»t>0|)  it  costs  more. 


Industrial  t  oiidciiser  t  orp 
Ifistrumt-nl  licsistors  t  o  . 
Itisiilinc  t  orp.  (*f  \meri«'a 
International  Resistance  t  o 
IrtioKton  \arnish  ft-  Insiilati 
i-T-l'l  t  irciiit  Breaker  Co 


(  amitridi:*'  Thermionic  t  orp 
t  unnon  Klectric  DctelopmenI  t 
t  apitol  Kadio  Kncineerina  Ins 
t'arhortindnm  t  ompan>  .  . 

Central  l‘a|»er  Co..  In<*  .  . 

<  eiitralah.  Div.  ttlol>e-l  iiion.  In< 


^  ide  range  la  rforinance  with  ANA 
type  disc;  genuine  sapphire  or  dia¬ 
mond,  individually  replacealile  h> 
NOl-;  needle  radiation  very  low; 
ear  ipiality  p*ir  pxrdhm  e! 


f  iiicii  Manafactiirlne  <  orp 
f  hire  ft  <  o..  t  .  I’ 

Cliiremlon  t»lass  lllouiiiu  to 

t  larostat  Mfic.  t  o..  Inc . 

<  leieland  t  oiitalner  to. 
t  <»hn  t  oriHiration.  NiKmand 
toil-D-Matic  to.  . 
t  olliiis  Kadio  t  o 
Contniiinii-alions  I'.nic inert ioK  t 
t  ondciiscr  I'rmlnctsto 
t  oiisididated  Molded  I'nidacts  4 
t  oiitineiital-ltiamond  I- ihre  <  o 
(  ontineiital  Klei-trii-  t H 
I  ornell-Diildlier  F.lei-trii  t  «m-|i 
Cornish  M  ire  t  o..  Inc 
t  oto-t  oil  t  II..  Inc 
t  russ  t  ompany.  H  . 


Hadio  Slmliomm  —  We  have  ju.t 
ihc  riiiht  I’Ol.YI’U ASK  model  for 


transformer  to..  Inc 

Solder  to . 

Vlaiiiif.otiirinic  Cii 
lit  Instrument  Die..  S4|uure  D  t 


Seo  it  nt  \*mr  Imal  dealer 

Write  tor  tidilorial 
HrprimI  om 

RrlmrtpIrH 


l.aiiipkiii  l.alMiratorles 
l.enkiirt  Klei-tric  C41. 
I.inde  .\ir  PriMliicts  C 


Daiio  Klectric  Co... 
Daven  t  ompany 
Dial  l.ifttit  t'ompuii.A 
IHstillation  I^timIucI' 
Dou  Coniine  Corp. 


Mai  alleii  t  iinipany  ... 

Maclilett  l.iihorntories.  Inc 

Maeon'ord.  Inr . 

Vlallory  ft  t'o..  Inc..  I*.  K  . 
>lannlni(.  >la\Avell  ft-  .Vlintre.  Ii 


ELECTRONICS  — December,  1949 


1  i  1  1  ; 

;  :  1 

1  ji  1  ■  .  ^  ‘  ^ 

;  i  ■  '  ' 

iH 

i:  I  -  .  ; _ L_ _ l_ _ ^ 

/  ■  V  ^.1 

_ _ _ tii. 

I 


SEARCHLIGHT  SECTION 


thats 

BUY! 


G-E  2J1G1  Scisyns 

Buy! 


MERCURY  THERMO-REGULATOR 

IIJAl  Ckt.  lUS'-F  &  32''F.  Kx 

tr**ni«*l,v  S»*n>.uhe  A  Acnirat^  r:»-=si-- 

for  Mwi  KxaollnK  He  inin-  -  '  ^ 

in*ni»  KKSKAIU  II.  HUK 

rUKV  KKKK/.K  IT  rtlNTKOL.  or  M\X 
MIN  TKMIM  .mlrol  IlralidN.«  ln«llTl«l 

_ w  .iita  *V  okt  I.i-t  OVKII  $2«* 

T\lt  sri.riAI.  Me:  12  f-r  $10 

Beckman  pH  Meter  foundation 

"siMI‘SnN*2!t  or  niuiTl.  Li««  t'as**  A 


Blowers — Cool  That 
Tube! 


eith  DATA  24V  or 
MOV  60  eye  AC 

Used  Tested,  ey  Mf% 

TWO  for  51.49 


lOiH  I-M  n. 
IM0«  KM  IK 
a.MK  KM  2-' 
2'‘H  KM  .»S' 


I20P4  4eeH 

ieAP4  $s  •• 
0«2  ^7h 

Olf  3APL  4.75 

012  HOOK 

014  45.M 

TunHer  Bulba 
I2XK25  2.25 

UXK07.  2  40 

2tX672  i  05 

IR0045(:E  3  40 

1004011  2.05 

2t»0IINI  .  2.50 

K5041I3  3.0H 

Ballast 

IPl  .  .40 

4AI  1  30 

PMS  Oh 

PM4  OK 


022  I.IO 

023  .85 

027  (  E25  1.24 

03#  .75 

031 A  3.05 

054  .18 

055  .  .18 

054  .37 

057  -2* 

058  .35 

SI)04K  4. OK 

001  25 

lOMl  HF  50  05 

FMIOOO  .05 

<:KIM5  .18 

1400  5.08 

1413  4F4X  .55 

1414  1.42 

1414  .80 

1410  18 

1420  4.05 

1422  1.75 

1424  1.40 

1425  .37 

1424  .35 

1420  .24 

1432.  .80 

1433  .07 

1435  1.40 

1441  KK40  .48 
2058  .05 

2051  .42 

5514.  4.85 

.5514  5.85 

rX4453  .40 

K412A  1.45 

M413A  2.54 

Kt20  I.OO 


12BA7..  . 

;  12BL)4.  . 

'  12BE4  .  . 
12<:8 
I  12H4 

.45  12J5(;i. 

.48  12J7GT.  . 

58  12X8  .  . 

.57  12l.8Gr...  1 

.38  1207GT  . 

.55  l2S8Gr.  . 
.45  12SA7C;T 
.55  12St:7. 

.55  12SF7  . 

.80  12SG7. 

.44  12SH7 

.54  12SJ7<;T 

.57  12SK7<;T. 

.75  12SK7M  . 
.05  12SL7GT 
.08  12SN7<;T 

.43  12SQ7<;T 

.80  12SR7GT 
.54  12X3.. 

.50  12Z3  . 

.04  14A7  12B7 

.02  14AF7.  . 

.72  14B4 

.87  14B8  .  . 

.54  I4<:7.. 

.48  14117  . . 

.45  I4N7..  . 

1.4K  ,  1407  .  .  . 

.47  I  14R7  .  .  . 

.57  I5fc.  . 

.74  15R  . 

.45  F<;i7.. 

.54  RK18 
.40  10  . 

.74  10T8  . 

.40  24 

.55  PJ2I  .  . 

.74  REL21  . 
.58  RX2I 
.57  PJ22 
74  CEIG 
.14  24G  3<:24 

.40  25.A4  . 

.40  25AC;5  . 

.57  25B4 

40  44  25B04 

.45  25I.4<;T 

.57  25W4GT 
.45  25Y5 

44  257.5 

1  43  2574<;T 

.08  FG27A 
.42  28D7. 

.08  .14  . 

1.45  31  . 

.47  32 

.45  FG32 
.57  32l.7Gr 

.43  F<;33  . 

80  3555 

1.4.1  35115  .. 

.80  35<.5 

85  351.4GT 

I  .85  35 W4 

.40  .15Y4 

55  3575GT 

44  KE1.14  4J4 

18  37 

.04  38 

.54  30  44 

.84  t  RC44 
.45  41 

70  43 

S4  45S  VT52 
.40  44 

.80  48 

.54  54 


F.F54  .40  • 

54AS  73 

54B5  .54 

54t:5  .50 

54I.4C;r  ..52 

54X4  08 

.54Y4  .  43 

57  .  .  .47 

58  53 

RK45  .  22.08 
FG47.  12.75 

HV40  2.20 

74L7GT  1.15 

71.. .  .45 

72  -  .05 

GRD72  1.85 

<:RP72  1.37 

T3  1.47 

,  NR74  .20 

75  .  .54 

74..  .45 

77  .  .45 

78  .45 

84  .34 

81  ..  1.20 

FG81A  4.45 

82  .85 

82V  .05 

83  .74 

83  V  1.45 

84  4/4  .57 

85  .57 

80  .34 

VR02  .23 

PG144  14.08 

FG145  14.75 

HV114B  .81 
HV115  145  .84 

117L7  1.23 

1I7N7GT  1.34 
1I7P7GT  1.24 
11773  .40 

,  I1774GT  .77 

I1777GT  1.40 

F127A  1405 

<:V148  7.04 

155  .08 

,  VT158  0.85 

F<il44  40.44 
FG172  -  20.54 

F<;i04  12.08 

245B  VT2  1.40 
247  1.14 

211  VT4<  .45 

RX2I5  0.05 

WE2I5A  .25 

227A  2.04 

231  1.24 

254TH  24.08 

254TI  24.08 

282B  8.40 

344TH  5.05 

344TI.  1..10 

347  \  RK75  3.84 
314A  .38 

323A  8.08 

.327A  2.04 

354  1.23 

3S4B  I  08 

3555  10  05 

371B  .84 

.184  5  .70 

388.5  .44 

303.5  3  84 

3045  3.75 

FP444  7.08 

4175  10.05 

<il.4.i4  3.45 

444  5  2<:40  1  17 

446H  I  84 

4.54111  17  75 

454'ri.  40  05 


"TAB"  TESTED 
&  GUARANTEED 


I1F244  11.08 

WI.448  7.40 

RH547  0.08 

527  7.40 

534  .  4.04 

531  188 

W1.531  1.05 

GL534 

1S2I.-  1.05 

544  4  08 

GI544  1.40 

5.54P1  10.05 

575.5  075  12.75 

441B  .10 

K1414  0.54 

I1V415  .27 

WL410  10.75 

K1’427  7.40 

431P1  SN4  3.08 
Wl.432.5  8.08 

7415  3.54 

742.5  742B  3.24 

743A  .  .  .  3.75 

744 A  1.48 

745.5  8421  I  45 

747  7.08 

714.5  8411  .45 

713.5  .  I  40 

7I5B  7.20 

717.5  .41 

721.5  2.85 

7225  2875  0.05 
7235  4.05 

723.5  B  14.05 

724.5  B  3.04 

7255  8.75 

7245  4.08 

724<:  20  08 

7345  .  14.04 

842  4.23 

843  4  75 

844  .  .  4  04 

845  ...  4.75 

847  1.14 

848  1.35 

840  2.44 

814  7.04 

811  1  47 

812  2.0M 

813  8.00 

814  2  41 

815  _  2.44 

814  1.45 

824  .42 

SI1K28  3.08 

820B  7.20 

832  3.08 

8325  4  24 

8.34  .08 

837  2.35 

838  3.24 

842  2.75 

843  -.30 

845  4.15 

851  14.05 


5Y3GT  . 
SZ3 
574 
<145 

453 

454 
454 
4.57M 
4.58 

4.5  B7  1853 

45C5 

4.5C7 

4.5D4G 

4.5D7 

45P4G 

4  5G5 

4.5G7. 

4.5H4 

4.535 

4.5K5 

4.5K4 

4.5LS 

45L7 

4505 

4AS5 

4.5S4 

4.5S7G 

4.5T4 

4.51'4 

45V4.  . 

4B4G 

4B7 

4B8G . .  . 
4B54  . 
4BE4 
4BF4 
OBGOG 
4BH0  . 
4BJ4  . 

404  . 

4<:5 
4<:4 
4G4G 
4(:8<;  . 
4C:21  . 

01)4 
41)4  . 

OES 

bE4 

0F5 

4F4 

4F7 

OFK 

oco 

0114 

4Hoc;t 

c:4j 

434 

035GT 

434 

4J7 

0K5CiT  . 

0K4(;T 
0K7 
OKK 
01.5 
01.0  . 

01  7 

0N7<JT 

0P5(; 

407 

0R7 

4S7 

0S8GT 

osa7c;t 

0SH7V 

osc? 


4Sn7GT.  . 
4SF5 

4SF7  _ 

4SG7 . 

4SH7 
4S37GT 
4SK7GT 
4SL7GT  . 
4SN7GT 
4.SN7W<;T 
4S07GT. 
4SF7  .... 
4SS7. . . . 
4ST7 .  . 
4T7<; .  . 

4T8  . 

41  5  4(;5 

4l'4CiT 

4l’7G 

4V4(;T  . 

4V4GTV 

4V4M 

4W4(;T 

4W7G 

4X4 

4X5<;T 

4V4C;  . 

477G  .  . 

4/Y5<i 

7.54  XXL. 

7A5 

754  . 

757 .  .  . 

758 

7.5F7 

75G7. 

7B4 

7B5  .  .  . 

7B0 

7B7 .  ... 

7B8 

7C4  1203.5 
7<:5 
7t;4.  . 

7<  7 

7<  23 

7E5  1201 

7E4 

7E7 

7F7 

7F8 

7Ci7  1232 

7H7 

737 

7K7 

7L7 

7N7 


7H12  .40 

PM8  2.08 

0-3  40 

I0-4B  .40 

13-4  .40 

20-4  40 

K40.5  34 

K55B  .34 

M55B  .30 

1.025  .40 

K80B  30 

WI.I2I5  2  01 

G374  2  08 

7B583  .  3.08 

Masda  Pilots 
44Bo«10  50 

40BOS10  OO 

55BOSI0  .50 

04  Each  07 

SO  T4  3W  18 

lOOW  20V  .25 

20IBOSI0  34 

311  2KV  ..  15 

313  28V  .15 

323  3V  10 

Sylvania  S4 


0045  140 

0004  18 

C’Ra.v  Tubes 
25PI.5  4  85 

3.5P1  4  75 

3HP1  2.85 

3BP1A  7.08 

3<:PI  2.45 

3C:P1-S1  2.40 

31>P1  1.87 

3FP1  2.75 

3FP7  .08 

3CiPl  4.55 

3HP7  3.40 

45PI0  5  04 

5BP1  1.08 

5BP4  4.54 

5<.FI  1.75 

5<.P7  7  50 

5FP5  4  40 

5FP7  1.24 

5FP14  18  05 

4HPI  4.05 

53  P2  1175 

51. PI  18.00 

51  P5  18  44 

51.  P7  18  40 

551P1  2. HO 

7BP7  4  05 

7<:P1  12  05 

7HP7  5.05 

0<;P7  1233 

01.  P7  2  21 

10BP4  10.75 

12I)P7  12  40 

l2(iPl  40.08 

I2<;P7  12.84 

12JP4  .34  75 

12KP4  34.75 

121  P4  34  44 


I5W  125V  .48 

25W  125V  48 

Neon  Bulbs 
NE2  144for3.0K 
NEIO  001  .25 

Nt32  35 

NE45  .W  .24 
NE5I  NE24  47 
DIalco  T>p« 
Bull's  Eye  Pilot 
Lite  C^onoplete 


7S7  . 

7T7  I 

7V7 

7W7 

7X7  XXFM 

7Y4 

7/4 

14V 

12A0 

I2A7 

12V8(;T 

i2Mt7<rr 

12  MO 

I2AT7 

12\l  0 

12317 

12VX7 

I2BA0 


SO' 1 15V  bulb 
or  Ni'on  Bulb 
CJbromcil  2  for 
08r 

Tel  Slide 

0.  I2.”24*4K.  55v 
Each  18t* 

I'ubet  (ttd  Eic 
Open  Fil  & 
BKfle 

Tubes  Sent 
Only  V  is  K'Eip 
Min  Tube 
Ordert$5  44 


SNOOPERSCOPE 


Tronsformers^llSV  60  eye  Input 

224*irct  500n.8.12v'll  25A.  19  2V-]8..^V. 
IT.CpV  2 /..k,  2.53'/UiA.  30V/5nis.  Auto- 

former  nti  l*n .  ..  $19.96 

imMiVtT  2'ioiiis.  6V  'A.  DV'fiA.  FulU  54 
Enel  w  '.‘UV  8.S'Tai»A-l'»V  .';^A^d^  $6.95  5 

TiK'Vi  T  I2iur.s.  I  l.AMii'tms.  2x0  :'.V  *■ 

lA.  .'V  2A  t  yil  IlVlnx . $2.98  J] 

O.'.fVCT  ir'.ms.  'V  .iA.  rt.:{V2.IA  .$3.29  *- 
r.>»'V<T  ooms.  0  iV  4A  KSMI  SKI. $1.29 
42"VfT  '^■.ml  rt  3V  J.PVAPri'sO  12  24  I* 
II.'.VIK  A2;{t  VAi  riuvVii).\rn»rt^<1.$2.39 
2x3:oVrT  H'nisiorOOnVtT.  l-Uus  >  .$1.49 
12iniVrT  :KMins*l'>\  lAwioUHV  $6.95  ,^I 
istMiv  4Mi.tr>M  v,j \it«-  (iKlIVin^  $3.29;*.^ 
4  *  -  -  «  w  2HM)V  pirns  stANi  <1R  Ks.l  HVln^,3.98|  r 

Tv  Pwr  Supply  Xfmr  :moMV  p.ii,*wE  rhjTrsnsi’^ilHVinv  4.50,  '., 

HI  VoETAtiKtorKUTubes  P*mi((or2X2  i  vl  .  7.95‘  S* 

I.)  2i**  5  Piste  Volt«  for  T'.iMi-'rl'mrt.X  ItM'  :  .iiis  . 17.95  , 

UHM/  AI.E  Tul>e>  A-  AI.L  Kit  «  PiHiiiiV('Tur2pM>V  JMihm  li.'.niA'Hd  .19.95  . 

«  '‘*’4  tor  M'lH*  2  '.V  i  T.'A,  IV  '*tA  2uKVjn%  Vs4\.  4.95  i 
\  2i'‘mm»  Volt  2.5V  2Alfor2X2  HVin-.  69«.  10  for.  5.98  r 

J'Ui;  \V*  ihiriMit  ■■VKT  h"A  KKS  •»%  H\in. .  6.95  J 

;'"Vlu  2:-.  MaAi.  4V  'V  U'\  KIN)*  S  llVm. . 12.95  Vs 

P»;;\.  *.  4V  SA.  2  :.V  3A.  Iiipt  I"'.  125  «  .tVl  T  K*  I  SN  I  HVini.  .  1.39  tl 

\  \«  M  4  i0  c>c  Hvp.  r.ilf.  :-  »i  1  Iin  6  .:V«T  4A'i.t,.l*,  -,$  .1  ..I  HV  I'SN.  1.69  >1 

I.r*  ,;  \N  K  for  I  SN  SPEt  lAE  $8.98  12  6V<T  1  2'hII  Sl.lIlN  ms  $1.49;2lor2.79 

1800V  'SCOPE  PWR  SUPPLY  FILTER  CHOKFO  i* 

M-aM  KT  Xtmrl8MMV  DMrKk::  ll'.VAP  riLitK  3i 

lrii>f.  yimv  ::'.Ms.  2\2  '  V  2A  on  Kt -'.lls  lAnip-42olim  ITKV.n^  ..  $54.00  3i 

s.s-t  4KVtnNS:it<'  Ht-rmSld.  Tuo  15-2yHv.'1.5Mms  S«m(rtiutCss**«1  ...  2.95  -■ 

2x2f iilM  -A.3IiL  Kit r Part hA Hats  $5.98  15M.>  ^  4U*imsor2"iH ,  .'{ootna/  12K  Vins  7.95  !•* 


j  OIL  CONDENSERS — FAMOUS  MAKES— BRAND  NEW 

iMfd  Eath  Mfd  Each  Mfd  EschMfd  Each  Mfd  Each  Mfd 
I  25  Hvde  544  wvdc  744  wvdc  1544  w\dc  5544  wvdc  225  vac 
'  2.69  2  14  98  3  .3 

I  4  98  7444  wvdc 

2404  wvdc  042 
89  .4475 
lO  I  1.48  I 

I  27  7541 

I  98  4.3 

3  49 
3  98  .1 


434dc 


334va( 
I  25 
15 
1.75 


3440  wvdc 


278 
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\  iirtteu  (  <irp«»ratiuii  . . . 
\  l«'tor«‘en  <' 

Vulcan  l-Jcctrlc  Co . 


Marion  KltH-trical  liiHtruiiicit 

MIt  .>lanufu<’turliiK  1(».. 
Vlt‘a*»urrmeiitM  <  urpurullon 

Mcih’o.  liic . 

Mica  Iniulalor  Co . 

Mi«o  Instrument  Co . 

Millen  Mf|r.  Co..  Inc.,  Janici 
MinncMitu  VIInliiK  &  Mfft-  <  < 
%lil<‘liell-Kan(l  Insulation  C 
^loHlnce  I'apcr  .MilU  t  o  .  . 
Miiirliead  &  t  o..  Ltd.  .  . 

^I>4‘ale\  Corp.  of  America 


Waldrs  KohifiiM»r,  Inc.. 

Ward  Lc«>nard  LIrctrIct  o 
W  eMtliiKliouse  l'Jc<-trlc  ( nrp 
W  hrrirr  Insulated  Wire  t  o.. 
Wlilte  Ilental  .Mfc.  Co..  K 
\t  tiltehetul  Mampinic  Co 
W  il«nv  Kleetric  Co. . 

M  rouaht  Washer  Mfc.  to 


/ophar  Mills,  |i 


Naiioiial  Kesearcli  Corp  . 

Vortli  .Vinerican  l*lnli|»s  t  <»..  Iiic 
Nolhelfer  WIndinjt  I jtlHtraforle* 


‘Kt»KI->MON  \L  SKKVICKH 


illiniite  Manufacturlnic  C 
il'Neil-Irwin  MIk.  to. 
i>uen  i4«borutorte« 


SKARCIILIGHT  SECTlt^N 
( Classified  Adt'erfis’no 
KMPl.OVMF.NT 

I’ositions  V’acant . 

.''clhng  Op{K>rtunitte»  Offered . 

i'o'>ilions  W.inted . 

''••llmK  Opt>orlunitie^  Wantni . 

Employment  Srrvues  ... 


SERIES  10-12 

u  Electronamic* 
TUBE  PERFORMANCE  TESTER 


Canorumic  Kaelio  Corp.  .  . 

Caper  .Ma4‘hiner>  A  Keseunh.  Ine 

Caramount  l*ai>er  Tube  Ceu'p . 

l*ar>Metal  Cr<Klurtn  Corp  . 

l*atton-.Ma«'ttuyer  t'o.  ....  .... 

I*lastics  &  Electronic*  Co . . 

I*«»iarud  KlectronIcN  Corp. .  . 

l*ol> technic  Kescareb  A;  l>e\eti»pment  Co., 

Inc . 

Cotter  Instrument  Co.,  Inc . 

I*ree'isi4»u  .Vpparutus  Co..  Iin- . 

Crecislon  Caper  Tube  Co . 

Cremax  Cr<Klucts,  IHv.  t  hislndm-K.xder 


I’ECIAL  SEKVU’ES 

Contract  Work . 

Rebuilding  . 


with  12  tLlMlNT  free-polnt 
Master  Lever  Selector  System 

To  test  modern  tubes  for  only  one  charKteristiC 
will  not  necessarily  reveal  overall  Rerformanct 
capabilities.  Tube  circuits  look  for  more  tbeii 
just  Mutual  Centfuctance  or  other  single  factor. 

In  the  Precision  Electrenamic  Circuit,  the 
tube  PERFORMS  under  appropriately  phased  and 
selected  individual  element  potentials,  encom¬ 
passing  a  wide  range  of  plate  family  character¬ 
istic  curves.  This  complete  Path  of  Operation  is 
integrated  by  the  indicating  meter  in  the  positive 
PERFORMANCE  terms  of  Replace  Weak-Good. 


IM  SINESS  Ol’CoRTUM  1  IK 
*  >tfcrtd  . 


Cresto  Kccurdlnc  Corp. 
Criscrcsnlxe  Mfp.  Co.  . 
C>rumid  Klcctrlc  <'o 


KimIIo  Corp.  of  Ameriru  l-ourth 

KiMlio  Materials  Corp.  ... 

Kailio  Kreeptor  Cii.,  Inr . 

Kahm  Instruments.  Inc  . . 

Kailway  Kipreuu  Co . . 

Kailway  Express  Co..  .Vir  Express  l>i' 

Katiliiiid  Corporation  . 

Kaws«»n  Electrii'al  liistnimciil  t'o.  .  . 

Kuylheon  Manufacturing  Co . 

K  It-M  l»iv.  of  Essex  Wire  Corp . 

Ketere  topper  &  Brass,  ln«  .. 

Kictianison  t'ompany . 

Kiddnson  .Vxiation.  Inc 
Kul>>  Chemii'al  Co  ... 


advkrti.skks  index 

.\aruu  Kltctroiiic  Sales.  . 

Xmtricaii  EUvtrical  Sales  Cu ,  Inc. 

licit  .\ircraft  t'orp . 

lUtidtx  .\viath«n  C'orp.  Rctidix  Kadu- 

llcrkclev  Scientific  ('o .  .  . 

Mlai.  . 


Kt|uipment  (' 


tronics  C 


saiiiKirn  t  4»mpany  . 

Siiiigamo  l-Jet'tric-  Co . 

scieiitiHc  Electric.  Ihx.  of  **S'*  <  orriigateil 

tfuem-hed  tiap  C  o.  .  .  . 

s|iull<>ross  Manufacturing  Co . 3t. 

slKnia  Instruments.  Inc . 

'•ignal  EiiKineering  A  Mfg.  Co . 

salii  Ele<-tric  Co . . 

sanifrset  l4ih<iriilorles.  Inc . 

S4»|M||«»lie  . 

spei-ialty  Battery  Co . 

spfiM'er  Keniie4l>  l.aboratiiries.  Iiu- 

sp*»rr>  G>r4is4*«»pe  Ci» .  .  , 

Sprague  Electric  Co . 

'stu<'k|M»le  t  arlMin  !'«» . 

staiiduni  Piezo  Co . 

standard  Presse«i  steel  Co 

slexens  .Vrnnld,  Inc . . 

steward  Maoufii«’turing  to..  I».  M. 

Stewart  .Mfg.  Corp..  E.  W . 

St«Ml4lafi  .Vlre.-aft  Ka«lio  t  «» .  '!l.‘i. 

stupukoff  Oramic  A  Mfg.  i'o  .  .. 

superior  Electric  Co  . 

sii|H-rior  Tuls*  Co . 

s>Banla  Electric  Pro<lucts.  Inc..  Ctt, 


iipiiUc  l^iboratory 
Supply  Ci»rp . 


ll.’iftv  \  V’ouug . 

Ilrrsch.-l  Ra.lio  Co . 

Ilorluk  t  o..  William  I 


Klein.  M.ami* !  . 

l.cctiuiiic  Research  I.aboratoru: 

Leiu  I.afs.ratorHS.  Inc . 

l.ilsTtv  Electri»nic«.  Inc . 

Life  Kleotrotm-x  Sales . 


MODEL  10-12*P:  m  xUvine.  pertaUle  hardvsed 
cave  with  to«l  compartment  and  hmfed  remov¬ 
able  cover  Sue  13*4  x  17' 4  i  b'V*  $96.10 

.M«4)  ill  l■«>(lnter  itr  ratk  p^im-I  Miouni' 


Mantime  Switchhorird . .  . 

Moduli  Co.  Inc.,  Alexander.... 
\atK»nal  Instrununt  t'o.  The... 

Womatic  Im . 

Niagara  Railio  Supply  Corp... 

op.ad  t»rren  Co . 

iVak  Electronics  ('o . 

Powell,  llarolrl  H . 

Precision  Klictrical  Instrument  C 

R.idin  Ham  Shack.  Inc . 

R.idio  Shack  ('orp . 

Radionic  E<iu»p.  t'orp . 

Reliance  Merchandizing  Co . 

'save  T  Flectronics  Co . 

Servo  Tek  T'rodiicts  Co.,  Inc. 

Shriro  Trailing  I'orp . . 

Sun  Radio  A  KUctrunics  Co..  It 

TAR  . 

Technical  Index  Service . 

'r«  lectratl  . 

T  elemanne  Communications  Co. 
Teletronics  I.alxiratory  Inc,  .. 

I'uivrrsal  <»erera1  Corp . 

N’etsalco  Inc . 

Wells  Sales  Co . 

Wextinghonse  Electric  Corp  . . 

Westi*n  Lalsiratories .  . . 

Winters  Radio  Lalmratory .  ... 
W'HHlwid  Industries . 


it  FKilitits  to  12  element  prongs. 
it  Filament  voltages  from  Va  to  117  volts. 
it  Tests  Nova!  9  pins;  9  and  7  pin  acorns; 
double-capped  H.F.  amplifiers;  low  power  trans¬ 
mitting  tubes;  etc.  REGARDLESS  OF  FILAMENT 
OR  ANY  OTHER  ELEMENT  PIN  POSITIONS 
it  ISOLATES  EACH  TUBE  ELEMENT  REGARDLESS 
OF  MULTIPLE  PIN  POSITIONS. 
it  DUAL  short  chock  sonsitivity  for  special  pur¬ 
pose  tube  selection. 

it  Battery  Tests  under  dynamic  load  conditions. 
it  Built-in  Dual-Window,  brass-geared  roller  chart. 
it  4*2"  Full  Vision  Meter. 

SEE  ih«  . .  M^oltr  Kin trmumii  Tiil>e 

•»‘,»t»rv  Mt  ItH'lini:  r4-li<»  e«piIpiH'‘nt  lii'tnhuliuv. 
Wrtir  lor  laUlok  .t<  Mrii>inK  I'rvfMion  Tfht  K«|iiit>- 
imiK  lor  all  plia^.  ol  iiMKU-rn  .\  M  .  F  M  .  an>l  TV. 


I'rktroiiix.  Inc.  .  . 

Telex  i«»iun  Ea|itipmeiit  ( orp . 

riniCH  EncMinilc  ('nru . 

ritiiiiium  .\llny  Mfg.  IHx..  Nixtiimiil  Lend 


I'optfiglit  Tape  f 
rriin*>rHdlo  l.td. 
I'nriier  Cumpun.v 


1  tiion  (  arhulr  A  Carbiin  Corp 
1  iiittMl-Carr  Eawtciier  t'orp.... 

I  nited  TraitMformer  Co . 

(fiixrr«>ily  I.oudH|»cakrr«i,  Inr. 


^  Mleg.  V  H.  Patrnl  umcr 

Cxp«rt;45«B'vay.  N.Y.C..U.8.A.Cbblvt;  MORHANEX 
In  Canada;  Atlai  Radi*  Corp.  Ltd..  Toranto.  Ontario 
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Attpori  lighting,  redioK-onUolleti  (TAA.‘.  .  ,  .p  L>ec 
Amplifier  for  biologies]  research,  earner 

ivpe  d-c  (TKA) . p  laB  Oct 

Amplifier,  emploving  negative  feel* 

back,  J.  K.  Lash . p  109 Keb 

.Amplifier,  double  stream  (TtA) . p  120No> 

Amplifier  «»ith  low  impedance,  photoiub*-. 

*1.  Alpert . p  100  Oet 

Amplifier,  stabilized  decade*ffain 

isolation,  J.  F.  keithley .  p98  Apr 

Amplifier,  transistor  beat  fre'pjency 

oscillator  tTFAk  . p  IJO  Nov 

Amplifier,  tunable  a4,  O.  G.  \  illard,  Jr  ...  .  p  *7  Julv 
Amplifier,  200*mc  traveling  wave  t  hain 
amplifier,  H.  0.  Hudenbors,  F.  kenneUv  .  .  p  lOft  IV. 
Amplifiers,  reijuirenients  in.  biologli'al 

afmlicatioos  tTF.Al . p  120  ^eb 

Amplifiers,  video,  stagger*^>eaked, 

Allan  Fasten . p  IIH  het 

Awn  and  (*01  broadcast  station  measure¬ 
ments,  T.  ikiwoev . . . pH9  Julv 

.Ahti  and  narrow  band  f-m,  Fart  I.  F.  Toth  ...  p  H4  f-eb 
Awn  .md  nanow  band  t-m.  Fart  II,  F.  loth.  .  .p  102  Mar 
Analvri't  and  tv ntliesi/er,  harmonii  , 

J.  I.ehman . p  lllT'  Nov 

Anastigmaii'  vuk<-s  inr  picture  tube.*, 

k.  Ntfllesinner . p  102  Oct 

AngeN  are  IK  ma  msec  ts  -  TFAi. . p  122June 

Anlenna  arrav,  rejeition  beam  (I  AS  > . p  IF.Mav 

Anienna  fur  f*ni  bri>a<l<  asting,  multi-\  , 

M.  A.  heldurf .  P  91  Mat 

AntriiQas  for  mobile  appiit  alion,  flush- 

mounted,  II.  K.  Khodes . p  nr>  Mar 

Vilenn a,  omn.dtrectiunal  air<  raft  i  T  FAi.  .  .  .  p  irdtMjv 

Knlenna,  tunabl>  buill-in  tv  .  .  .>T  \A) . p  HI  N»v 

Ani<*nnas  for  awn  broad*  asting, 

ilirei  tional,  J.  H.  M.ittison . .  p  101  Apr 

Antennas,  atienualmn  between  paraboluid. 

K  IKke . p  lUjuK 

Antennas,  llusfi  mounted  air<  r4t  1  I  AA)  .  .  .  .  p  ISH  Apr 

Antennas  over  Minneafiolis  ■'!  AA) . p  I40  June 

Additional  uses  fca  rec  iiiier  filter  <  hart 

nf  Ai .  . p  ri  ^ept 

Adja,  enl*<  hannel  u^ieration  if  mobile 

r  .luiLini*  nl,  0.  I  .  Ni.bli* . p  9H  June 

Au.raii  antenna,  <irr.nidire<  tional  I'l  f  A  .  .  .  .  p  1A0  Mav 

Aifi  raft  antennas,  flush  mounted  (*l  AA  '  .  .  .  .  p  Apr 

Air.  raft,  ele<  troni<  instruiia  ntation  in 

targe  1 1  AA  1 . p  1 16  }uK 

Air<  raft  eqmpr'ieat,  coovrYsi  jn  of  A  A  j.  •  .  .  p  1 1 1  Mar 

Airline  lest  le.  hniijues.  Josr  ph  Altin .  ,’72  Apr 

Aifiilanes,  \ib:aiion  testing  of,  A.  K. 

Allison.  .  . . p  Hfi  Mar 

Ai<i«‘nnas.  reseat  h  roost  (or  mu1t>* 
el«  meiii  l»eam  iT  f  A) . pl2-'  lie. 

Antennas,  turnstile,  im-thod  of  feeding*  I  AA  .p  U.l  let 
Apftlymg  the  infrared  image  (.t.nverter 

tube  n  \Ai . p  ISll  N,,v 

Ar>*t.rek  mdr  aior,  I..  f  .  signion, 

H.  f  .  A  ll/ . p  I04  l),.. 

Artifi.  lal  antennas,  vhf,  (I.  h  .  F.u«*-r . P  fdi  Oet 

Astroiiomv,  radio,  (  .  H.  liurrows .  p  Fet 

Atn  ospherii  nmsi-  measureriK*ni. 

H.Heiihe . ;  no  Ap, 

Atome  •  loi  k,  f  .  H .  Ho«  Kelt . p  R2  Aj4 

Attenuati'.n  b'-lween  paraboloi.J  antennas, 

f  .  IKke . p  1  U  JuK 

Attenuation  in  wav<-gui<les ,  IF  1  isman . p  112  Im*' 

Audio-freouetK  V  meter,  dir**,  t  rea.iina, 

A.  A.  Al‘  ken/ie . p  liiH  Apr 

Audio  sniok'-  alami.  F.  F.  Kent . p Jun. 

Audio  and  uitr4s,ini.  frequi-nt  ies,  -r  easur* 

mg  tdias*-  at,  k  .  H.  kretzmer . pill  Orl 

Aiidiofogv  retfuirerm'nis,  beilogi.  .il 

a^ifilieations  n  k!Ai . . p  HO  keb 

AiJiorratM  bridg*-  for  cimi{K>rM‘iit  I'-sting, 

j.  11.  kahnes|o«k .  p  KH  Apr 

Automall.  <heini.  a)  analy/*'r  iT  AA) . pllfi  lunr 

Automaii'  .onirof  of  eioisiig,.  H.  V. 

f  -K's .  p  H2  Nov 

Autoii.aiii  direr  lion  fmder,  J.  H.  Ntemhoff  .  .  p  9“  ket 
Aiiloe.ato  sioiion  •  all  sele,  tor,  A.  A. 

M'  (rr.ffit).  H.  R.  S«  hulz . 1'  7A  .Aug 

.Autr>mali«  t,9n(>eralure  siabili/er  <  I  AA  ....  plllkeL 
.Autoiiatii  time  announi  er  <  I  \A) . p  Ira' 


biolugicel  amplifier  design,  pteseni 
practice,  biological  applicglionsfTk.  A)  .  .  .p  12H  keb 
Biological  applications,  audiology 

requirements  (TKAl. . p  HO  Feb 

Riologic'al  applications,  bioloipcal 

recor.ler  design  (Tk  A>.  . . p  174  Feb 

Biological  applications,  cathude^^ay 

photography  (Tk'A) . p  lAO  ket 

Hiolopcal  applications,  electroc ardio* 

graph  (TF.A) . p  HO  kVb 

Biological  applications,  rlectroa.cephalo* 

graph  (TFAI . p  HO  Feb 

Biological  appiicdtions,  nuscellaneous 

recorders  (TFAI . p  172  keb 

Biological  applic  alions,  present  practice 

in  biological  S'^plifier  design  iTF  Ah  ...  .  p  1  2H  k  eb 
Biological  aptdir  jtioiis,  Hequirenienis  in 

amplifiers  ITFAJ . p  128  keb 

Biological  recigder  design  (TFAI . p  174  Feb 

Black  picture  lube  (T  A»' . p  122  Oct 

Blind  reading  aid  (Tk  A) . p  HO  Jan 

Boiler  operation  bv  television  (  T  AA) . p  HiA  Nept 

Bombardment  ol  semiw  unductors  witk 

neutrons  (  Tk  A)  .  .  . . p  1*><)  )glv 

Brazing,  r*f,  of  radio  '  oreponents,  K.  A. 

N  lelsdii . p  III  Jan 

Bridge  (or  <  onitvoneni  testing,  automaii*  . 

I.  I),  k  thnestc-k .  pHH  AfW 

Brightness  and  contrast  in  television  (Tk  A)  .  p  IW  Apr 
Brrmdiast  ampliltcr,  maxial,  MMiw  (wr, 

0.  I  .  Balthis .  p  r,R  Mav 

Bir.adt  ast  station  measurements,  awn  and 

f-n.  I.  Ik.wnec . p  R9  juK 

Broad,  .isting,  .u<*ba>k  indi<  ator.  F.  <  . 

''igmon,  H.  A.  Aalz . p  lUt  l)e. 

Broad,  astmg,  .iirectional  antennas  f<  r 

awn,  J.  H.  Battison . p  101  Apr 

Bmad.  astiiig,  mulli*V  antennas  lor  Urn, 

M.  A.  Scheldorl .  p  91  Mar 

l(rr>adc  astmg,  open  wire  line  for  (wn. 

J.  A.  kcRlin .  p  rtONov 

Broad,  astmg,  AHR*’l\-kM,  k.J.BingVv  ...  p  70  Jvept 
Built-in  puture  lube  filler  'TAA' . p  122  fV  l 


Clutch  in  servo  appiuationw,  magoetiv 

fluid,  fi.  Netnon . p  lUO  Nov 

(Coaxial  ^(Mlw  fwn  broadcast  amplifier, 

I).  L.  Balthis . p  60  May 

I'oaxiai  transi8iac(TFA). . .....p  128  Mar 

t^io  operated  slave  television  iTAA) . pi  l6Sept 

Color  television,  dot  svstemsof.  Part  I, 

Ailliam  Boolhroyd . .  ......  .  p  09  Dec- 

Color  television,  new*  direclMS  is,  D.  C. 

k  ink . . .  pb6  Dec 

Communication  engineering,  new  concept  of. 

Virbert  Aiener . p  74  Jan 

Communication  level  regulator,  cwrier, 

A,  *>.  Chaskin . p  lU4  Apr 

Compact  direct-reading  audio-frequeacy 

meter,  A.  A.  M.  kenzie . p  108  A(<r 

Compact  microwave  signal  generator  (T  AV) .  .  p  144  Julv 
Complex  voltage  indicator,  P.  G.  SuUer .  .  .  .p  107  June 
Ompliance  meter  for  pickups,  .A.  M. 

Aiggins . . . .  p  94  (K  t 

Component  testing,  automatic  bridge  for, 

J.  I),  k  ahnesto.  k . . . p0R  Apr 

Computer,  ele.  iroHM  analog  (TFA)  .' . p  IA8  Mar 

Computers,  electrusiatic  cathode  ray 

memorv  for  (1  k.  A) . p  12H  .Af>r 

f'ontinuouslv  tuned  convmer  (or  ubf 

television.  H.  k*.  Aakeman .  p  AHJulv 

(  (.nirol  '  tr  uii,  linear  ihvrairon  (TF!A)  .  .p  IH4  t)e< 
Control  of  furnaces,  photoelectric. 

f  •  <'•  . p  «0  ►  .1 

(  ontrol  gas,  pholuerBs  measure  and, 

A.  If.  Shaeffer . p  0S  bept 

(.ontrol,  industrial  oscillator  frequency. 

Jack  Lower . . . p  64  Dee 

1  ontrol  ol  moisture,  automatic,  H.  V.  Coles,  .  p  02  Nov 
Control,  filanning  for  autornaiic  process. 

J.  Markus . p  72  Ott 

(..ontrol  of  a  slide  projector.  uiiraw>aic, 

G.  Hand,  S.  (i.  I  utz . p  96  De^ 

Conirr  I  unit,  packagr.l  electronic  (TAA).  ,  .  ,p  IJ6  June 

i>>nlrol,  well^rillcng  ('I  AA) . p  162  Mai 

(Ontrol  wood  press  (T  AA) . .  .  .  p  146  Sept 

C.onversion  of  air.taft  equipment  (TAA)  .  .  .  .  p  144  Mar 

t!onverter,  pulse-smewave  tTFA)  .  . . p  174  Mar 

Converters  for  uhf  television  reception, 

D.  k.  Reynolds,  M.  K.  Adams.  .  . . p  92  Sept 

(inverts  piano  to  organ  (TAA) . .  .  .  p  116  Aug 

f  .opper  in  electronic  tubes  (TF.A) . p  164  .Apr 

Corona-tub**  reipilators  fr>r  high  voltages, 

R.  (i.  Amol'l,  IF  knedman,  F  kl.Hhfford  .  .  p  110  De. 

(  ount  detectors,  new  (TAA) . . . p  lN6Apr 

Counter-tube  power  suppiv,  miniature  (TFA).  .  p  ITOAug 
(iounters,  polvcathode  glow  tube  for, 

J.  I.  I.amb,  J.  A.  Brusiman . p  9?  Nov 

Counting  tec  hniques,  nuclear  particle 

detectors  (Tk. A) . p  19^  kej, 

(  rosshatc  h  genet  ator,  television  (T  AAl  .  .  .  ,  p  HU  Jan 
(  rvstal  couniers,  nuclear  particle 

dele'  tors  (Tk.A) . p  |9i  k  eb 

f.rvstal  tetrcvle  mixer,  R.  A.  Haegele . p  80  O.  i 

(  rvstals,  eliminating  aging  effects  10 

quariz  (1  k  A) . p  122  N.  v 

(rvstals,  lapping  KAkmc  (Ik.  A*.  0  I2ti  lie 


Balterv  I'baiibef,  emergenr  y  fTk.  A) . p  lN6june 

kfeam-deCec  lion  mixer  tubes  for  uhf.  k  .  A. 

Herr.ld.  C,  A.  Mueller . p  76  Mac 

Berlin  airlifi.  what  we  learned  from  the, 

M.  A.  (.haffee,  H.  B.  Corbv . p  78  Aug 

Beta  '  ounlrrs,  thin-wmdew,  nm  leonn  s 

and  biologv  •  I  k  A  • . p  1*^  k  eb 


(!alibraior,  r a<lar  range,  H.  I  .  Hud . p  114  Apr 

(  ahbrator,  square  wave  iTk  A) . p  19.1  Nov 

('ail  sele«  lor,  autcmatic  station,  A.  A. 

A.  tt.  M,  (.ollin,  H.  H.  N  hulr . p  7.**  ,Aug 

(.am  irac'lcirig  m<‘(  hanism.il  k  A) .  pl28Afir 

(  ai>ac-itor-dis(  tiarge  recorder  attolications, 

K .  I.  Ives . p  104  F  eb 

(  .ipac  itnr  Ie4iag>-,  inirared  t  he<  ks  (T  AA ).  .  .  p  1%9  Apr 
t  rtt»ac  ilot  voltage  div  iders,  vac'iium  il  AA  I  ..  p  140'‘ept 
(  apac  itors,  •  eramo  t ran sni liter.  .\,  | .  Bauer  .  p  97  Mai 

( .a{>a<  it  or  s,  «,t  and  ar<l  tesM  I  k  \i. . p  168  Der 

C.imer  rommumr  ^lon  K  \e|  regulator, 

A.  s.  (  haskin . p  lc>4  A(V 

(  amer-tyiie  d-c  amplifier  (or  biological 

res.  ar.  h  ( 1  k  Ai . p  128  O.  i 

( .ailK>dc--«  omp«*nsaied  video  ar  plifii  alien. 

Fart  I,  \.  H.  Beresk  in  . . p  9R  June 

(  alhocfe-i  ompr-nsaii'd  vidert  amjilification. 

k*art  il.  A.  B.  llerevRin . p  104  JuK 

(.at hrefe-loilower  baiidwniih.  M.  li.  kiine.  .  ,p  11  k  June 
(  athodc'-rav  photographv,  biological 

a|i(>l t<  ations  il  F  A) . p  HO  k  e] 

(  aitiodewav  jaesentaiir/n  for  infrared 

•six-'  trof»>etcT  (  I  k  \i . p  1H9  Nov 

(  all! ode  iheorv  ,  "x  of*-  (  I  F  A) . p  I9i)  0«  t 

(  athodes,  oxide  c  o.it<-d  ( I'.AA) . p  164  ()<  I 

(.B>  lis|iTi«'r-<  ounler  t  I  k.  A) . p  IRO  Mar 

Ceramic  transmiiter  <  ajia<  itors,  A.  1 .  Bauer .  .  p  97  Mar 

(  eraniM  wall  tubes  (IrA) . pl6fl  June 

( .liaracteristics  of  Dell  am  ax  (TkA* . p  H2June 

(  harai  terisiics  ol  three  transisior 

•  ircuii  s  (Tk  A) . p  120  .Aug 

('has.sts,  modem  breadboard,  B,  I.. 

!*>naveK  •  J.  Brown,  J.  A  .  Alanasoff . p  lOI  JuK 

Chemical  analysisbv  xwav  photonetrv, 

(,.  A.  DoKr*v  .  . .  p  87  De* 

Chnnit  al  analv  zer,  automatic  (T  AW) . p  1 16  Jun< 

(  hoke  input  (liter  chart.  K.  Lee . p  1 1  2  Sept 

(  ir<  uit  'echniques  for  miniaturization. 

F.  G.  Sulzer . . . p  9R  Aug 

(  itirens  band  signal  generf»i.>r,  A.(;.  Bollis,  .  p  ?7  Nov 

(  ilizens  band  iransmilier  ( T  \A  » . p  1 18  Dec 

Citizens  radio  report,  A.  MacDonald . p  78  June 

(.itizens  radio  wavemcier.  A,  B.  I.igie . p  88  Sept 

(Cleanup  in  gas  filled  tubes  (TFA)  . . p  160  Julv 

(^loc  k.  Hirer  i-reading  eler  tronic,  F,  (■• 

Stee’r,  A.  k.,  Aolfe . . . p  7f»  Der 

('loud  -hambrws,  nucle,a  particle  detectors 

(I  F  A) . p  192  Fel 


Darkroom  light  nieier,  S.  He.  Rer . 

Dark'oom  timer,  A.  S.  Mac  kav,  R.  K.  Suule  . 
Decoder  f<g  radiotelegraph.  A.  A. 

M'  (.ofltii,  H.  H.  N-fiulr . 

lielav  line^.  improved  ultrasonic  ,  F.  A. 
Meiz,  Jr.,  A.\t,  A.  Anderson . 


lielav  network  leWer,  r  tdar  I  F-.A). . 

liehamax,  <  harac  teristo's  of  (TF'.  Ai .....  . 

lieposiimj  carbon  resistors  (TF  A) . 

Design  of  a  pipe  less  organ.  J .  D.  Goode  1 1, 

F .  Swrdien . 

Detector  for  <  r>nvey  ors,  metal,  k.  I'rbac  h  .  . 
IV’tec  tor  f>>r  the  lumber  industry,  meial. 

(  .  H.  S  hafer . .  .  . 

f)eterf»in-ng  friim  (a*  t**is  of  »-l  transformers 

I  TF  A) . . 

Deviation  control,  instantancs>ua, 

M.  H.  Ainkler . 

lk(i  amplifier  emploving  negative  feedback, 

I.  F  .  l  ash . .  . . 

Dire*  tweading  electninic  clock,  F.C. 

Steele,  A.  P.  Aolle,  Jr . 

Direction  (mder,  automatic,  J.  R.  Steinhoff  . 
Directional  antennas  lor  awn  broadcasting. 

I.  H.  Ballison . 

Disc'riminator,  l(>w-lrequenc-y,  H.M.(!rain  .  . 
Disposal  of  radioaitive  wastes  (TFA)  .  .  .  • 
Ihsiortioo  and  noise  meter,  R.  H.  Freeland.  . 
Dot  aystems  ol  color  television.  Part  I, 
Alison  Koothroyd 


.  p  101  Apr 
.  p  96  June 
.  p  177  Mav 
.  p  06  jar. 


double  eaded  (he  re^orci  (TEAK . 

IV>ublc««tre«n  anpiilier  (TEA) . 

(Aift  cancellation  circuit  (TAW) . 

Ouminv  antmnas,  vhf,  B«  E.  Pvict  .  .  .  . 
Ihipli'  atiofi  majpietic  tape  by  contact 
printing,  M.  Canwa%  Hobert  Herr  .  .  .  . 
Duplin  aiing  tape  recordiaga,  H.  Marr  hant 


>  p  162Jwly 
.  p  120  No« 
,  p  1 16  Ue< 
.  p  iOO  Oct 


liiaar  a  AW) . .  124  Od 

1  u  recordi  on  wire  (T  AW/ . .  162  Feb 

(  lr<  tror  ardiograph,  biological  awlicationn 

,  <  If  A) . .  IW  Feb 

rJei trofflrrhanical  device  lor  reciprocating 

notion,  W.  C,  White,  H.  W.  Lord. . p  70  Nov 

f  lectron  chaige^ann  ratio  (1'FA) . p  I20june 

tJec  Unn  muliiuliern,  n<jclear  particle 

detec  lorn  ( A)  . . .  Iq2  Feb 

r.lri  iron  nhadoicaol  nmall  'n.tgneiH  fields 

<n  M . p  m  IV. 

F.leclronic  analoe  compaler  (TFA).  .......  p  168  Mar 

FlecIronK  control  (nr  milk  panteuri  ration 

HAW) . .  IMl 

1  lerimnic  tnntniments  in  large  aircrali 

(TAW) . .  U6juls 

V.Icctronic  load  rcniatnr  (TAW) . p  ]24  Fet 

Dec  ironic  slide  rule  (TF.A) . p  l26MaN 

F.leclronic  watch  timer  (TFA) . .  p  1^7  Nov 

Me*  trc.slatic  cathode<fay  memors  (or 

ompulers  (TFA)  . . . .  p|28  Apr 

y  lirninaiing  aging  edecta  m  uuatti  c  ry  nlals  . 

«  rf  A) . .  122Nov 

1  morgen*  v  batterv  chamber  (  I  FAK  .......  p  IVi  Jun*- 

1  nc  ephatograph,  kiotogical  applications 

TF  A) . p  130  Feb 

1  urnpean  receiving  tubes  (1  AW) . p  1A6  f  ek 

I  vjierimental  lube  foe  detection, 

I  ,  L  Gtacolettn  . . p87  Nov 

F  vposure  to  microwaven^ir.  W.  '>>nh«bur>, 

).  W.  rUr4.  H  K1  Mine. . p  M>  Mav 


Fanil  linders,  tiansmtsmorv  ^tne  i  I  AW) . p  I  iR  M« 

(  (  C  rules  mean  more  mobi  le  ratlin,  new, 

I.  Lourtnev  . .  ph6  Aug 

Field  intensity  measuremenls,  triev inton, 

I.  H.  Fpperson .  p  78  Mar 

F  leld  lest  of  uhl  television,  J.  Fjsher . p  1(W)>epl 

F  liter  t  hart,  choke  input,  R.  I  ee.  .  . .  1 12  Vpt 

Fillers,  transference  nomographs  tor  low. 

pasn  Iterative,  F  .  W.  Tsrhudi . pID  Dec 

F  inding  new  products,  P.  (..  Wciller . .  p  72  Mar 

F  lash  unit,  portable  repeating.  W.  H.  F  riir  .  .  p  T  F  M« 

Flaw  detector,  oltrasonir  iT  AW) . •.pl2t  Fet 

F  lusbwnowBled  aircraft  antenr.as  <  f  \W).  .  .  .  .  p  lAR  Ar« 
F  lushwnountrd  antenna  for  mobile 

application,  L).  R.  Rhodes . p  1IA  Mar 

Focua  (  ompenaation,  television  re*  river 
tlFA)  . . . . p  |70Se|H 

F  oim  factors  of  i»f  tranniormers,  deter* 

m-.ning  iTFAl . .  [6flJolv 

I'X^mc  osriUalcir  with  subrmniaiivt  tube  (T  \Wl  ,  p  122  Mav 
Frai  tional  frequenev  division  bv  leedbat  b 

ilFA) . . . pl7t  Ian 

F'rejuencv  division,  fraclional.  bv  feedback 

‘TFA) . .  171  Jar. 

Far,  awn  and  narrow  b<aid,  ('art  I.  F',  Toth.  .  ,  p  RAF'eb 
F'wr  broadi  ast  «npli(ier,  coaiial  ^Diikw, 

I).  I..  Kalthis,  p  6R  Mav 

Fwt.  broadi  asting.  malli  V  antenna  for, 

M.  W.  Srheldnrf,  . . . . p  0$  Mar 

F  -m  detection,  eiperime  ita)  tube  for, 

I  .  J.  Ciacoletto  . . .  p  87  Nov 

F*m  deviation  control,  M.  R.  W  nkler . pQ?  Nept 

Fan,  open  wire  line  for,  .1.  W.  F  cklin  ......  p  87  Nov 

Fwn  and  pan  demodulator  (TF  At  .........p  |6A  Jwi 

Fan  receiver  design  problems,  F.  ('.  Freeland.  pl04  Jan 
Fan  receiver,  skywave,  J.  Grrnil-jnd, 

I  .  H.  Argaimbau . .  p  lOIDet 

Fan  Uanianiiter.  high  power  (T  AW‘ . p  i26Fek 

Fronuend  design,  lelevinion,  H.M.  Walls  ...  p  Q2  Apr 
Front*cnd  desijpi,  transit  time  effects  in 

television  tTF  AK . plAR  Aug 

Furn.wes,  photoelectric  rt>nffel  of,  F'.C.Todd  p80  Feb 


CaiB.  siabih/mg,  T.  S.  korr . .  p  122  Feb 

(•allstones,  locating.  F^nc  Walki-r,  F.  G. 

Thurston,  C.  k.  kirby . .  p02  Mar 

f.aie*lvpe  shifting  recisler  (IF  A) . p  lKr>  |Vc 

(.eiger  (ounlers,  nucleonics  and  biologv 

iTF  A) . p  178 Feb 

(.'■neral  purisise  precision  oscilloscope, 

H.  F*.  Abbenhouse  . . .  p  106  Aug 

(.enerator,  radio  frerpiencv,  sweep, 

M.  G.  Morgan . p  104  M  ir 

(•enerator  regulation  by  saturable  reactors 

I  AW)  ...., . ..............p  lAOJiiK 

(.enerator,  wavcf.rfm.  photeelrctnc . 

1 1,  F .  Sinstein  . . p  100  F  eb 

(.•meraiors,  low  distortion  aan  signal, 

F  .  'v.  Stmpsor . ....pllR  XpT 


High  hrcMency  ttanianissioa  line  chart. 

P.  H.  Clement  . . p  104  Aug 

High  impedance  filament  transformeraCTAW)  .pl40  June 

High^wer  fwn  uansmitter  (T  AW) . .  |26  F  eb 

Ilif^O  variable  reactaacra,  J.  N.  V<w) 

Scoyo.  and  J.  L.  Murphy . p  118  Jwi 

Hirtsi^ed  production  of  metal  kmescopca. 

n.  P.  .Steier.  K.  I).  Faulkner . .  p  81  Mav 

High-speed  rotation  counter  (TAW) . p  ISZSeiii 

Higtwspeed  trigger  circuits,  W.  H.  Lurie  ....  p  8S  Apr 
Hos  \r)  A  combats  jamming,  Q.  0-  Herrn  k.  ,  ,  p  82  Sept 


Ignition  interirrem  e,  tedui  ed  . . pllH  Julv 

Impedance  matching  Iciad  (TAWj . .  .p  142  Apr 

Impedance  plotter,  bigvfrrcniency  (TF.  A).  .  .  .pl2F  Mat 

Improved  phase  meter  (TFIA)  . . p  162  June 

Improved  ulirasc-ntc  delay  lines, 

F.  A.  Meir,  Jr..  W.  M.  A.  Andersen . p  'i6  |ulv 

Inc  andes.  eni  lamps,  tv  interfeience 

from  (T  AW  I . P  I  io  iV' 

Inc  reasing  stability  of  osc  illatnrs  (TF.A/  .  .  .  p  122  June 

Incremental  phase  splitter,  F).  kasner . p  ^4  juiv 

Indue  tance>cogp|ing  measurement  (1  AW  j  .  .  .  .  p  1 16  .Au« 
Inductance  field  r^mmunic.alion,  H.  H. 

Dennev,  R.  J.  Can . p66  N..v 

Induction  hardening  reduces  blade  costs 

(TAI) . lu  Apr 

Inductive  ptompiing  svsiem,  H.  H.  iVnnev, 

R.  J.  (.arr  . . ..p66  Nnv 

InduMirial  conircls,  needed:  belter  parts  for, 

H.  Russo.  . p6r>  Julv 

Industrial  high*Hrceed  infrared  pvtometer, 

W.S.  (.orrll) . pll2  Mar 

inciusirial  osc  illat«r  Ire  .|uen<  y  c  ontrol, 

Jac  k  laiwer . .  p  84  TV> 

Industrial  television  ( T  AW). . p  |  )3juoe 

Iniinite  rejec  non  bean  ('I  AW) .  .  . . p  146  Mav 

Infrared  c hei  ks  >  ajiac  ilur  leakage  (T  AW).  .  .  .pl5^  .Apr 
Infrared  pvromeier,  industrial  high-speed, 

W.  >.  Gonill . p  112  Mar 

Instantaneous  deviation  control,  M.  H. 

Winkler . ..p^*  N ja 

IKF  n.itional  convention  highlights, 

J.l).  FahnestocF . p:4  Mav 

Insiiumentation  for  coal  hydrogenation  (1  .AW),  p  Ht  Julv 
Inlerc  om  system,  vente  c  ont rolled  (T  AW  K  .  .  •  p  1 18  Vpt 
Interfeiumem  fra  microwaves  (IF  \).  ....  .p  |64  Mav 
Inter  lac  ed«*lot  color  television  annouiH  ed 

bv  KG  A  (IF  A) . . . P  122  Nov 

LF  coil  design,  television,  I.H.Felker  .  .  .  .p  122  Mar 
l-F  iraiishamcT,  dc-irrmining  lorn  lai  tors 

cd  (IF  A . 16R  lulv 

liiiervalometer  anrf  c  loc  k.  F.  (/.  Mee|e, 

A.  F  .  Wolfe  ,  .  ,  .  . . t>  Ik- 

Inverter  using  ihvrairon  (1  AW  l . .  .  .p  I4(‘  Aug 

loni/ation  c  hambets,  nut  fear  partii  le 

detec  tore  (IF  A) . p  188  F  eb 

li-niration  no  asuremenls,  nuc|e.«  particle 

detec  tors  (TFAl . plRA)  Feb 

Isolation  amplifier,  stabilised  dec  ade.gain, 

J.  F  .  keitniev . . . p  qf,  Apr 

Isotope  measurement,  sialite,  nucleonK  s 

ancj  biolrvgv  (TF  A) . . . p  180  F  eb 


jMwuiag.  h'w  \  0  A  '  ombats,  (L  (J.  Herrick  ..p82  Sept 


kiaesropes.  high^sja  i  >1  ivoduition  of  metal. 

H.  P.vreier.  R.  I).  Faulkner . pHI  Mas 

klvslrrn  •  am*trar  king  mechanism  ( I  F  AK  .  .  .  p  128  .Apr 


Lapping  lUlWnc  •  Tvstain  t  f  F.  A) . p  120  l)ei 

1  *  ad  sulfide  phoioc onejuettve  r  ells, 

N.  Pakswer . pill  Ma' 

Leak  deiei  lor  lesln  welded  tiaiks  (T  AW ).  .  .  .  p  j  22  Ot ! 

Letter  printing  c -r  ti^e  (TF'  A)..  . . p  jf^  June 

Letter  reading  mac hine,  \.  k.  /worvkin, 

1 . .  F  .  F  lory ,  W.S.Pike.  .  ,  .«  . . p  80  June 

I  evel  regulator,  c  an ler  comrr  unic  ation. 

W.  S.  Chaskin . KH  Apr 

I  ight  meter,  darkroom,  S«  Hrrker . .  q<)  Nov 

i  laear  ihvrairon  <  ontinl  c  ire  uii  (T  F  \  ....  p  184  t)e' 

l.iHienerw  uunier.  CILS  (I  F  A) . p  180  Mar 

l.lvestCKk  weighed  bv  electronic  equip* 

meni  (TAW) . p  116  Nc  - 

I  oad  male  h  test  (T  AW ) . p  142  Apr 

Load  resistor,  elec  tronic  (TAW) . p  124  Feb 

larraling  gallstones,  Fnr  Walker,  L.  G. 

rhurston,  (\  k.  Kirbv  . . p  *)2  Mai 

I  .o<  ked  nset  llalcr  for  tele  vis  ton,  Kurt 

Vhlesinger.  . . . . pll2  Jan 

Ixigarilhmic  circuits,  two  (TF.A). . p  130  Jan 

I .ogarithmic  scale  nmse  meter,  W.J.Iven.  ,  .  .p  100  .Aug 
i  .ongwliAlanc-e  telephone  dialing  I T  AW).  .  .  .  .  p  124  Apr 
I  owwliatortion  awn  signal  generator, 

F..  S.  Sampson . p  118  Apr 

t  rw*frequenc  v  discriminator,  H,  M.  Grain  .  ,  .  p  *>6  June 


Hardeaiag.  induction,  reduces  blade  cost 

I  AW) . p  114  Apr 

II.r-Tionic  atalvrer  and  synthe«irer, 

J.  Lehman  . . . . .  p  106Nov 

Heating,  r-f,  for  veneers  (TAW).  .  .  . . p  136 Sept 

Htieroovne  eliminator,  I.L.  A.  Alrl.aughlin.  .  .  p  83  Mar 
High*(idelitv  response  from  phoongraph 

pickups,  E.  J.  0*Hrien . .......p]l8  Mar 

High*frequency  impedanc  e  plotter  fTF  A' .  .  •  .  p  128  Mar 


Magnetic  held  analysis  (TLA). . pl78  l>e< 

Magnetic  fluid  clutch  in  servo  applicationa, 

r..  Nelson . .  100  Nov 

Magnetic  fluid  uses  (TF  A) . p  120  ^pi 

Magnetic  tape  recording  duplicator, 

R.  Marchanl . . p  72  July 

Magnetic  tapes  bv  enntarf  printing,  dupli* 

rating,  M.  Gamras,  Robeit  Hen  .......  .p  78  Dec 


Magnetron  c  aviiy  probe  (TF'A). . p  182  Mar 

Making  oil  from  coal  (TAW) . p  114  July 

Measuring  phase  at  audio  ami  ultrason  r 

frecpieni  les,  F^.  H.  Krei/mer .  . . pi  14  Oct 

Measurement  of  intense  low*vollage 

sways  (TFi.A) . p  166  Sept 

Measurement  method  lor  pi>  ture  tube*., 

M,  W.  Baldwin  . .  . . p  104  Nov 

Medical  research,  pulsed  stimulator  aids. 

L.  A.  Woodburv ,  M.  Nukerson,  J.  W. 

Woodburv . .p  84  Aug 

Memory  fur  c  omuulots,  electrostatic 

cuthodewav  (TF^A) . ..p  128  Apr 

Mela)  detei  lor  lor  c  onvev  or»,  k.lrbach....p80  Julv 
Metal  detector  fin  the  lumber  industry, 

C.  R.  Schafer . . . p  KlO  Sept 

Metal  kinescope*.,  higV^iceed  prc.dui  lion 

of,  H,  P.Neier.H.  It.  Faulkner . p  81  May 

MeiaUwalt  ptc  lure  lube  ('IF- A).. . pITO  .Apr 

Method  of  feeding  turnstile  antennas 

(TAW) . p  164  Feb 

Murofilm  selector  (TF  A) . p  122  Sept 

Microwave  secondarv  emission  switch 

UFA) . p  186  Oct 

Mil  rowave  signal  generator  (7  AW).  ......  .p  144  July 

Microwave  triode,  nnw  (7  F  A) .  .  .  . . pl7l  Apr 

Mic  rowave  tv  remote  (7  AW )  ,  .  . . p  1 24  Oct 

Vlicruwaves.  exposure  In,  W.  W,  Salisburv, 

J.  W.  (Uk,  n.  M.  Mine*  . . p  66  May 

Microwaves,  inietferometer  (or  (71  A) . p  164  May 

Mic  rn waves  for  railroad  .ont ml  (7  AW ) . p  ISO  Jan 

Miniature  counlerwube  power  suppiv  (TF-A)  .  .p  170  Aug 
Minialiri/ation,  circuit  techniques  lor, 

P.  (..  Sulier . p  98 

Minimiring  television  inierlerenc  e, 

P.  S.  Rand . ..p70  June 

Viver,  ervsial  irtrodf,  K.  W,  Haegele . p  80  Ort 

Miacr  tubes  lor  uhl.  bc-anislelln  tinn, 

F  .  W.  Herold,  (  .  W.  Mueller . p  76  May 

Alobile  appliratHvn,  flushwnounted 

antennas  for,  1).  R.  Rhodes  . . pllS  Mar 

Mobi|eeijuipmc»ni.  adjac  ent*chacinel 

operation  of,  ().  F  .  Noble  . . p  qo  June 

Mobile  radio  deviation  control,  M.  R. 

Winkler. . p  97  Sept 

Mobile  radio  in  mdustrv  (T  AW),  .p  1A8  Oct 

Mobile  radH>.  new  F'(X'  rules  mean  mcae, 

J.  (  ourtnev . p  66  Aug 

'lodel  railroads,  signal  i  in  uil  for  (f  AW).  .  .  p  )4g  Dec 
Modem  breadboard  chassis,  H.  L. 


Motor  windings,  ^urge  testing  (T  AW) . p  140  Mtf 

M«)ii*purpose  Hritish  radio  tube  CT AIK  .  .  .  .p  1S6  M« 
Multi**  antenna  for  f-m  bmadcaaling, 

M.  W.  Srheldorf  . . ....p94  Mar 

Multiplier,  strain  gage  (TF:A) . p  126  May 

Multivibrator,  voltage  roMrotled  (TaM  .  .  .  .p  144  Ocl 


Narrow  band  fwn,  awn  and.  Part  1,  F^.Totb.  .  .  p  84  F'eb 
Needed-  Better  p«ts  lor  induatrial 

conUois,  K.  Russo . p66  Jaly 

Negative  feedback,  dw-  amplifier  employing, 

J.  F  .  Laah . .....p  109  F'eb 

New  I  oncept  of  communication  engineer* 

ing,  Norberi  Wiener . p  74  Ian 

New  count  detectors  (TAW).... . p  |A6  Apr 

New  dtrec  Hons  la  color  television, 

I).  C.  Fink  . . .........p66  Oec 

New  F'G(!  rules  mean  more  mobile  radto, 

J.  (ourtnev . p66  Aug 

New  instruments  for  testile  measurements 

(TAW) . p|26  Ian 

New  microwave  iriode  (TI:A) . p  171  Apr 

New  moist ure.aealiiig  compound  (TFIA>.  .  .  .  .p  16S  July 

New  products.  fmdiM,  P.  G.  leiHer . p  72  Mnr 

New  record  design  (*i  AW)  . . p  126  Mar 

New  value  for  e/m  (TLA) . p  120  Jane 

Noise  measurement,  atmospheric,  R.Reicbe  .pllO  Apr 
Noise  meter,  diatortion  anej.  R.H. Freeland  .  .p  86  Jm 
Noise  meter,  logarithmic  scale.  W.J. Ives  ...pIOO  Aug 
Nomograph  lor  bandwidth  and  selectivity, 

H.  J.  Nake . .  112  Aug 

Nomograph,  receiver  gam.  P.  C.  SuUer  ...  .p  122  Apr 
Nomograph,  receiver  noise,  C.W.  Young  .  «  .  .p  120  (ki 
Nomograph,  transfer  fuactionn,  F..W.Tachudi  .p  116  Mav 
Nomographs  for  low^aa  iterative  fihera, 

transference.  F:.  W.  Tschudi . p  |12  Dec 

Nomographs,  r*f  transmisaion  line,  P.H.Snith.  p  112  Feb 
Nondestructive  testing  labornicvy  (TAWk  ,  .  .p  114  Mav 

Notes  for  remote  viewers  (TAW) . p  144  June 

Novel  regulator  cir«  uU  (TLAk . p  170  Mav 

Nuclear  indic  ators,  broadcast  radios  as 

^  (TF  A)  .  ,  . . p  166  Mar 

Nuclear  particle  detectors,  doud  chmnbers 

(TF  Al . 192  F  eb 

Nuclear  panic  le  detectors,  c  ountiag 

techniques  (TLAK . 195  Feb 

Nuclear  parucle  detectors,  crystal 

counters  (TLA) . 193  Feb 

Nuclear  particle  detectors,  electron 

multipliers  (TLA) . 192  Feb 

Nuclear  partic  le  detectors,  lonitation 

chambers  (TLA) . 188  Feb 

Nuclear  particle  detectors,  ionisation 

measurements  (TLA) . p  189  Feb 

Nuclear  particle  detectors,  neutroa 

detection  (TLA) . p  187  Feb 

Nuc  tear  particle  detectors,  photographic 

emulsions  (TEA) . p  |95  F'eb 

Nuclear  particle  detectors,  pfopavtionnl 

counters  (TF^A) . .....p  184  F'eb 

Nuclear  panicle  detectors,  atabiliaed 

voltage  supplies  (TF^ A) . p  1R9  F'eb 

Nucleonies  mid  biology,  astorsdiegrapbic 

tec  hnique  (TLA) . p  180  F'eb 

Nucleonics  mid  biology,  Geiger 

counters  (TF2A)  p  178  F'eb 

Nucleonics  mid  biolon,  sncleoaic 

instrumentalios  (TLA).  . . p  174 
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Nut  Ironic  iii»trufn«‘o(ation,  nuclronus 

and  biolog>  (  I'KA) . p  174  Feb 

Nuc'leoftira  and  biolon,  protection 

innUunientation  (TrA) . . . p  182  Feb 

Nurleonica  and  binlngy,  protection  from 

radiation  ITFAI . p  182  Feb 

NucleonicA  and  biology,  ra<iioi»otupes 

in  biology  i'lFA) . p  176  Feb 

Nucleonics  and  biologv,  stable  isotope 

measurenii'nt . .»«*....p  180  Feb 

Nucleonica  and  bioiofn,  thui^window 

beta  counters  (TFA> . p  178  Feb 


ONR  lontraits,  basic  rr>a>arth  projects  under, 

Fart  R.  S(>angenberg,  tt.  F.  (>reene . p  66  June 

Oil  pros(>ecting,  radtiilo  atiun  in, 

F.  A.  Slusser . . . p70  Aug 

Omnidirectinnal  airt  raft  antenna  (1  FA)  .  .  .  .p  168  Vav 

Omnirange  reieiver  iTAK) . . p  118  Aug 

Open^sire  line  for  f«ni.  J.  A,  Fcklin . p  80  Nov 

Organ,  design  of  a  pipeless,  J.  D.  GoodrII, 

r..  Ssedien . p*)2  Aug 

Organ,  electron i»  useii  piano  kevs  (T  AH)  .  .  .  p  1 16  Aug 

Oscillator  and  amplifier,  transistor  beat* 

Irenurticv  .  .tTFA) . p  120  Nov 

Ostillator  using  beal'lrecmeni  v  output  for 

drift  (TAUi . p  170  O.  t 

Os(  iliat«>r,  40f^c  tfAH) . p  122  Mav 

Osi  illatiW  treiiuencv  lontrol,  industrial. 

Jack  l.user . p  84  Dec 

Osi  iMator,  pulsed  reflex  fTf  A) . p  MO  Apr 

Oscillator  lor  telemetering,  transistor, 

f  .  H.  (  ehan . p  <X>  Aug 

Os<  illalof,  Marbtrr  for  beat  lre«|u*n<  s , 

J.  1..  Hanagan . P 

Osi  iliator,  s  ide.range  dev  lable,  V.  K.  Ames  .  p  ')6  Nlav 

Osi  illalors,  increasing  stabilitv  of.  (TF  At  .  .  p  1 22  June 
Os<  illunrope,  traveling  h  ave,  J.  H .  I’len  e,  .  .  p  ^*7  Nov 
Osi  illoKcope,  g<*neral  purpose  pri-c.sion, 

H.H.  Abbrnhc.iise . p  106  Aug 

Oside  cathode  theorv  iTFA) . p  100  Oi  t 

Ovide  (  oated  (  alhodes  t T  AH) . p  16t  Oi  t 


Packaged  etei  ironic  control  unit  tT  AH ) .  .  .  .  p  116  June 
Panoramic  sseep  circuits,  C.  H.  (  lark, 

F.  J.  Kanphoefner . p  111  Nov 

Pasieuri/ation,  electronic  control  for 

milk,  iT\H). . p  r>8  Jan 

Phase  at  audio  anil  ultrasonic  lr«-<|uencirs, 

measuring,  f..  K.  Freimier  . . pill  Oct 

f*hase  meter,  iniftroved  I'l  l  A) . .p  162  June 

Phase  splittet,  me  remenial,  f  .  kasner . p  *>♦  J  jly 

Ph’onograph  pi<  kups,  higti*fidetitv  res|M>nsf 

from,  f..  J.O*Hrien . p  IlK  Alar 

Photiogranh  torve  arm  mounting,  H.  H.  Daucr  ,  .  p  87  Juno 
Phototelfs  measure  and  control  gas, 

H .  H.  sHaeffer . .....p8S  Vpt 

Photocells,  poser  from  <  r  AH  i . .  .  p  1 IH  Ian 

Phnto<  onduttive  cells,  lead  sulfide, 

S.  Paksser  . pill  Alav 

Photoelei  tru  bus  aashrrlTAHl . p  1 16  's-pt 

Phoioelei  trie  l  ontrol  of  furnai  es,  h  .(\  Field  .  p  80  f  ‘‘b 

Photoelei  trie  librarian  ill-  Ai.  .  .  .  . . p  122  !>»‘pl 

Pholrs-lei  trie  waveform  generator, 

I).  F.  Sunstein . p  IQO  Feb 

Photomer..r,  •  hemic  al  analvsis  bv  *Hav, 

C,  A.  Dovev . 1  ...........  .p  87  Dec 

Phototube  amplifier  with  low  output 

imja'dan*  e.  N.  Al^rt . p  108  Oct 

Piikup  plaieiTwnt,  B.  H.  Hauer . .  .p  H7  June 

Pi(  kups,  >  cin.piiani  e  meter  for.  A.M.Higgins  ,p‘>4  Oil 

Picture  storage  tube,  I..  Pensak . .p  H4  July 

Picture  tube.  metal*wal)  (TFAi . p  170  .A|>r 

Planning  for  automatic  ^goc  ess  c  oninil, 

J.  Markus . . . P*- 

Plastics,  (iropf*fttes  ol  condui  live . p  <»6  O'  t 

Polvcathode  glow  lube  for  counters, 

J.  ).  I  amb,  I.  A.  Ilruslman . p  ^2  Nov 

Portable  high'Vnilage  power  simply,  \  .  Houk  .  p  fttH  Julv 
Portable  rejs-ating  flash  unit,  H,H.Frl^^  .  ,  .p  “♦  Mar 
Potted  subassemblies  for  subminialure 

equifiment,  H.  (i.  Fuller . .  .p  104  hept 

Power  from  pholoc  ells  (  I  AH) . p  1  48  Jan 

power  supplv ,  miniature  c'ounter  tub** iTF A)  .  p  170  Aug 
Power  supplv.  pigtable  high*volt^e,  \  .Houk .  p  108  Julv 
power  lubes  in  parallel  at  uhf.J.R.flav 

(F  AH) . ;  ...  .p  166  Nov 

fNedistorier  and  js'.ik  limited,  (.  .(,).Hc“fTK  k.  .  .p  82  Nepi 

*rimarv  r*(  voltage  standard  1 1  F  Al . p  1"2  June 

Pitx  ess  .  ontroi.  planning  lot  jiitomati'  . 

I.  A'l.irkus . . . P  ff‘  t 

Progress  ir>ward  inlem.tt  lon.il  iv 

Stan. i  ir.js.  D.  k  ink . p  6‘»  f)ci 

Proje,  tor.  ullra.«>nit  .onlroj  «.(  sj,.!.- 

Hand,  s,  c;.  1  . p  Of,  fVc 

Prompting  svsir^,.  indu<  live,  H.  fi.  Il.-nnev. 

M .  J .  t  an . p  66  Nov 

I'rop.igaliciii  •  h  uai  leristu  s,  i|)i|. 

I  .  )V.  All'-n.  If . p  86  Aug 

Propagatii'r  in  the  trojiosj.her*-  i  1  f  A* . plJ'-  t)«t 

Pr  'j.*Tties  nt  <  >>ndii-  t:  V  ■■  plasi  1.  s . p  '>#>  Otl 

INopcaiioiial  >  oiiiitcrs,  imi  le.ir  parlo  I" 

detectors  U  h  A» . p  181  J  oL 

I’t'-Ics  lion  iiisirn eosil.ituin.  nu*  !•  "ni*  s  and 

tiologv  'If  A' . p  1<’2  Feb 

^LtoI.Ig'v",  U^A)'?  [T.  .  1 r.'"' ...  .p  If,:  Feb 

Pulses.  ontroMe.i  thvratron  t  I  i  \) . t>  120  De- 

P'jNe-siiiewave  I  onv  rrter  tJ  I  A) . p  174  Aiar 

Pulsed  reflex  Os.  illator  '  IF  \) . p  lilt  A, a 

Pulsed  stimulalor  aids  medical  reva'.u.  h, 

I  .  A.  Hoodburv.  M.  N 1.  kers'.n.  I.  A  .ttou.ltiirv  p  8  4  Auf 
Pu'-hlutton  selei  tive  .  ailing.  J .k .Kulanskv .  .  p  02  FcL 
|'\ nuneler .  industrial  high-sfu  eij  uifraf’d, 

A.  's.  (.nrrill . pn2  Al.ir 

P) roiio-tit  for  molten  steel  I  I  AH) . p  1“>2  Feb 


Race  finish  recorder,  Fi,  M.  Hhitlev, 

J.  C.  Heckman . .  98  De. 

Race  starter,  robot  (TAHi . .  .p  164  Nov 

Radar  delav  network  tenter  (TFA) . p  12H  Mav 

Radar  range  calibrator,  K.  F.  Hod  ........pll4  Apr 

Hadai  refrec'tiotM  from  insec  ta  t'fF.A) . p  122  June 

Radar,  topographic  (  I  F^A) . p  l?4  De. 

Radio  astronomv,  ('.  R.  Hirrows  . . i»  Ta  Feb 

Radio*.  oQirolled  airport  lighting  (F  AHi.  .  .  ,p  l5o  t)e« 
Hadio*fre(iuenry  sweep  generator. 

M.  (;.  AForgan . .  ItW  Mar 

Radio  reception  underground  (TF  A) ......  .p  120  Julv 

Radio,  two*wa>,  for  tra<  tor  iraintenan>'e 

(TAH).  . . .  J  J4  M.„ 

HadiOdc  live  rings  reveal  wear  (TFiA) . p  128  Mav 

Radioactive  thii  kness  gaf  e  for  moving 

materials.  J.  K.  ('arlin . pIlO  Oct 

Radioactive  wastes,  dispc'sal  of  (TF.A)  .  .  .  .p  177  Mav 
HadiJUpapliic  technique,  nucleonics  and 

biologv  (TFA) . p  180  Feb 

Radioisotopes  in  biologv,  nucleonics  and 

biologv  UF  A) . p  176  Feb 

Radioiaolofies  for  industrv,  A.  F*.Shreiber  .  .p  90  Jan 
Kadioioc  ation  in  oil  prospecting, 

F..  A.  Musser . p70  Aug 

Railroad  control,  micrr>waves  for  (T  AH)  ....  p  160  Jan 
Railroad  tra.  k  inspection  car.  H .D.Halker.Jr  .  p  66  0<-t 
Heai  lances,  high-Q  variable,  J.  N,  Nan 

Scovoc  ,  I.  1..  Munihv . .  p  1 18  Ian 

Reading  aid  for  the  blind  (gonoum  es 

printed  letters  tl'F  A) . p  IJO  Jan 

Reading  maihinc,  pronounc  es  letter, 

\  .  k.  /worvkin.  1..  F  .  F  (orv,  H.  S.  Hike  ...  p  80  June 
Re'  eiver  design  jgublrms,  f-m,  F..  (’. 

Freel.ind . .  10|  Jan 

Rec  eiver  gain  nomograjih.  H.  (..  SuDer . p  122  Apr 

Rec  eiv  I'r  manafac  turing,  reduc  ing  costs  in. 

S.  A.  Fm  ker . .  86  (k  t 

Receiver  noise  nomograph,  C!.  H.  Y  >ung  .  .  .  .p  I2('  (k  l 
Rei  eiver.  skvwjve  f*m,  J.  (.ranlund, 

I  .  H.  Vguimbau . p  )0)  Dec 

Rec  tjroc  alnr,  H.  ( ' .  Hhite,  H.H.Lvd . p  70  Nov 

Ret  ord  I  hanger,  slow  speed  I  F  AH ) . pi  46  June 

Rec-^rcl  design,  new  (TAH) . p  126  Mar 

Recorder  applications,  capacitor«discharg<‘, 

H.  I.  fvrs  . . p  lot  Feb 

Rei  or  (er,  rai  ••  finish,  F.,  Al,  Hhitlev, 

j.  (  .  He,  kman .  .  p  98  IV. 

Rei  orders,  miscellaneous,  biological 

applications  (FF  A) .  .  .  . . p  172  F’eb 

RcHording,  comp). an.  e  meter  for  pokups, 

A.  M.  Higgins  . . p  «)t  (fi  t 

Rertifier,  .tr,  -ba,  k  .ndii  atnr,  (  .  Sigmon, 

H.  A.  Ha!/ . p  104  IV. 

He.  tifier  filler  c  hart,  a>tditional  uses  (TF  A)  .  p  1*4  's*nr 

Reduce.!  ignition  inter fi-ren.  e  CF  AH )  . . p  1 IH  Julv 

R.-'Ju,  mg  .  osts  in  re.  eiver  manuf Ji  luring, 

A.  I  uc  ker . . . p  86  l>.  t 

Reducing  stan'fing  waves,  R.  F!.  (.ranlham  .,..pI24  Jan 
Reflecting  microscoj«e  for  H*ravs  (  FF.  A)  ....  p  122  Aug 

Register,  .:are-tvpe  shifting  (  I  F  \) . p  fW.  I).-, 

Regulator  c  irtuH,  novel  (TF  A) . p  170  M.iv 

Hejnilalors  for  high  voltages,  corona  tube 

n.  (•.  Arnold,  il.  Friedman,  I.H.Hlifford .  .  .p  110  De. 
Keje.  tion  network,  tunable, O.  (..N  illard,  Jr .  .  p  77  Julv 
Reseat,  h  rtMisl  for  multwlement  beams 

be.ie’s  (II  A) . p  122  De< 


Resistors,  deposited  .  .abon  (  FF  A) . p  IR2  <k  t 

Hrspotise  from  ph.inngrajih  pi.  kups,  high 

fidelilv ,  F..  J.  (>*Hrieii  . . p  1 18  Mar 

Resiorer,  doublew'nifed  dw  ( I  F  Al  ........  p  162  |u)\ 

H*F  bra/ing  ol  la.fin  i  oni{H>nenls, 

H.  A.  Nielson . p  M  I  Jan 

R*F  iraii.smissinn*lin4'  nomograjdis, 

I*.  H.  NTiith . p  112  Feb 

Robot  race  starter  (FAH) . . . p  If, 4  Nov 

Roiaimg  probe  mathin..-  tTF.  A) . p  182  M.tr 


Saturable  reactors,  generator  regulation  by  .  .  p  1*>()  luiv 
N  ab-r,  stable  ten-light  de.  adc.R.Heissman.  .p  84  Mav 
'H'aling  compound,  moisture-proof  t'lfiA)  .  .  .  p  |6'v  Julv 
sele<  1 1 ve  <  ailing,  pushbutton,  J.  k .  kulansky .  p  92  F  eb 

We!e>  tivilv  cal.'ulalions.  H.J.Heaki* . p  112  Aug 

>emi*<  <indu.  tors  bv  nu.  lear  bombardment 

UF  A) . . P  IV.  Jul. 

S'rvo  applications,  magreii..-  fluid  clut.  h 

in,  (>.  Nelson . p  It)()  Nov 

'servow-ontrolled  tensile  strength  tester. 

(;.  Hurr . p  101  M  iv 

Shulterless  television  film  projector, 

1..  ('.  Downes,  J.  F‘.  Higgin . p  96  J.ui 

Signal  .  irc  uit  for  model  railroads  I  F  AH )  ,  .  .  jr  1  48  !)«•■ 

Signal  generator,  riti/r-ns  band,  H.C. Hollis,  .j*  77  Nov 
'vignal  generatra,  com|Mi  I  mlcfowavi  ( I  AH)  .  p  144  lulv 
Signal  generators,  lowwlistortion  a*ni. 

r..  S.  Samjison . p  1 18  Aj>r 

Signal  noise  evaluation,  television 

re.  eiver  I  I  F. A) . . . p  122  A  ig 

Simplilieif  me.is  inmient  of  I  and  k  »  F  AH ),  .  ,p  I4i  Aug 
siren-rontrolle.l  tfdlfn  f*‘gulal.»r  cT  AH)  ..,.pI44  Mav 
6,()()(V\U.  television  n-lav  system,  Hilham 

F  .irster . p  80  Jan 

''kvtvpmg,  H.k. Hansen,  H.  F.isner . P  "*  ^Fe^ 

Skvwave  f^n  receiver,  J.  (.lanluml, 

1..  H.  Axguimbau . p  fol  IV. 

Slide- rule,  elec  Ironu  (TF  A) . p  126  Mav 

Slow  speed  re.  r>rd  '  hanger  (  F  AH) . p  )  46  June 

■sn-oke  alarm,  audio,  F.  I..  kenl . P  77  June 

Sinir  .-lothes  washer  (  F  AH) . p  IvO 

■vp.irk  guard  lor  .  I«  ■  trostatic  s  (T  A^)).  .....  p  MK  Mav 
hfcarivpiug  tester,  (!.  Haish,  A.  I  .  I  .ivera .  .  .  p  104  June 
rail  s«-rvire  c  ar,  H.  D,  Halker,  If,..,p66  O.l 

'vjgav  painting  spark  gu.ifd  (FAH) . .  ,  p  nS  Mav 

'wjuare-wave  *  alibrator  (TF.A), . •  *8  Sttv 

Slab  le  len-l  ight  dec a.le  scaler,  R.  Heissnian.  .  p  84  Mav 
Stable  lime  and  frequency  slan'l.tf'l, 

F'.  H.  Rockett  . pR2  Apr 

suiLililv  of  os.'illatorn,  increasing  (TF  A).  .  .p  172  June 
Stabilized  decade-gain  isolation 

amplifier,  J.  F'.  Keithley . p98  Ajir 

bilabilizing  (i'arn.  F.  s.  kom  ..........  .p  122  F  eb 


btagger-iw-akot  video  amplifiefa, 

ATIan  t.astoo . p  1 18  F  eb 

Standard  broadc  ast  radios  aw  nuc  lea* 

indicators  (TF'.A)  . . .....p  166  Mar 

Sttin'lard  tor  waveguides.  H,  H.  F'enn . .|i  j  |(>  June 

Xandard  test  .  apac  iiors  (IF!A) . p  U>8  Dec 

Standing  waves,  reduc  mg,  H .  F  .  (iranlham  .  .  p  124  Jan 
Stimulaiiir  aids  medical  researc  h,  pulsed, 

I  .  A.  H'H'.ibury,  M.  N  ickerson, 

J.  H.  Hmidbury  . . p  84  Aug 

Strain-gage  multiplier  (IF.  A)  . . p  126  May 

Mudv  of  vanishing  gases  (TF..A) . .  .  .p  160  July 

Subminialure  eimipnienl,  potted  sub- 

assemblies,  ft.  I'uller . ...p  104  Sent 

Su|>«‘ri'onJuctivity  research  proj^am  (FFiA)  .  .p  122  Julv 

Surge  testing  motor  vvin.lings  (T AH).  . . p  I4t>  Mar 

Sweep  circuits,  panocAH  .  C.  H.  (Hark, 

F'.  J.  kanphcM-fner . . . pill  Nov 

Sweep  generator,  radio  Ire'juenc  y, 

M.  Morgan . ..p  109  Mar 

Switch,  mic  rowave  sec  ondary  emissiond  F'..A).  p  186  O.  t 
Synchronization  of  television  stations. 

1).  (•,  F  ink . P  F  eb 


Tachometer,  high  sja-e.l  (TAH) . p  1N2  Neil 

Tape  rei or  iings,  duplicating.  R.AIan  Kant.  .  .p  72  July 
Fechnique  for  tv  field  survevs,  J.F'.Dreyer, Jr.  p  82  Oct 
I  elemeienng,  transistor  oscillator  for. 

F  .  H.  I  ehan . . . .,,.p90  Aag 

■feh-vise  d.ingernus  c)|irr ation  (T  AH) . p  lA.A  June 

f'elevision.  anastigmalK  yokes  for  picture 

tubes,  k.  N<  KVsinger . --P  H'-  4 

lelevisicin.  announced  by  RC  A,  interlaced 

dot  .  olor  (1  F  A* . p  1 22  Sov 

Felevision  antenna,  tunable  built-in  (TAH).  .p  MA  Nov 
Felevision  audio  transmitter  at  uhf, 

J.  H.  Dav  (TAH) . pl6f,  Nov 

Felevision  blac  k  screen  (T.AH).  . . p  122  Fk  l 

Felevision.  brightness  and  contrast  iniTFlA).  p  !V)  Apr 
I  elevision.  coin-operated  slave  (1  AH  p  1 16  Sej'i 

Felevision,  continuously  tuned  converter 

for  uhf,  R.  I*.  H^eman . p  68  lulv 

Jelev  ision  <  rosahatch  generator  (T  AH )  ....p|64  Jan 
Television,  dot  system  of  color,  l*art  I, 

Hiliiam  Hoothrovd . . . p89  Dr*c 

J  elcviMon  field  mtensilv  measurements, 

J.  H.  F.pperson,  . p78  A!ar 

F.-levisi.in  field  S'iTvevs,  technique  for, 

J.  F  .  Drever.  Jr . p  82  fk  t 

f  elevision,  field  test  of  uhf,  J,  F  isher . p  I(t6  Sept 

Felevision  film  projector,  shutterless, 

I.  F  .  H.gnn . p  96  Ian 

felevisi.vn  r:inl-<-nd  design,  Hart  I, 

H.  M.  Halts . . p  92  Aja 

felevision  front-end  design.  Hart  II, 

H.  M.  Halts . .  .  . . p  106  Mav 

felevision  front-end  design,  transit  time 

effe.  tsin  (IFA) . . . .pi  68  Aug 

I  elevision  in  mdustrv  (lAH) . ,....pl64  Sept 

Television  interference,  mmimi/ing, 

f’.  s.  Rand . .....pTO  June 

Felev  isi'in  i-f  <  oil  design,  p.  H.  F  c-lker.  ,  .  ,  .  p  122  Mar 
■felevisnin,  loi  ked  oscillator  for,  korl 

Shle^inger . pll?  Jan 

I  \  inter),  r.-n.  e  (rom  in*  andes.  ent 


lamjis  ( 1  AH ) . p  I  At)  De. 

I  \  mat.  hing  (ranstormer  (TAH) . plA8  June 

television,  measurement  rre'hod  for  picture 

tubes,  M.  H.  Haldwin . . . p  104  Nov 

f'.devisM.n  mi.  row  ave  relav  (TAH)  . . p  124  Oct 

felevision,  iii-w  direction  ;n  color, 

ri.(i.Fink . . p  66  Dec 

1  clev  ision  re.  eiv  er  foe  us  .  ompensatioa 

(IF.  A) . . . p  170  Sept 

Television  receiver  signal-noise 

evaluation  (TF  A)..... . pl22  Aug 

I\  rec  ••1*1  ion  below  line  of  sight, 

H.  H,  Mf  (.fegor . p  72  Nov 

felevis.t.n  rei  ention,  '  onvr  rters  fur  ohf, 

D.  k.  Rrvn.il'ls,  M,  H.  Aifams  . . 

fefev  ision  relav  system,  6,()(¥)  mc, 

Hilliam  F.asier . p8<)  J»n 

■fe).- vision  remote  viewer  (1  AH) . p  1  44  lune 

felevisi.in  standards,  jgogress  towar'f 

inl.-rn.ition.tl,  f).  (,.  F  ink . p  69  ().  t 

Jelevisinn  stations,  svnc  hr  ini/atmn  of, 

D.  (..  Fink . p  7‘  Feb 

felevisiun,  tram,  F  .li. Norton,  G.  (.. 

M'  Mullen,  G.  I  .  Haugen.  . . p  100  Mar 

Television  transmis.sion  systems,  wideband, 

F  .  i  abin . . . .  86  Mav 

Telejihom*  link,  vhf,  F  .  H.  H.  Harietink, 

F  .  A.  Nlusse? . p  78 

T'eir,  petal  lire  stabi  li/er,  automatic  ( f  AH  1  .  .  .  p  1A4  F  eb 
I  ensile  strength  lestc-r,  servo-<  onirolled, 

S.  Hurt . .  lOf  Mav 

lest  techniques,  airline,  Joseph  Albin . P  72  Apr 

Fester  for  A'fl  tubes  (T  AH  i . p  148  Apr 

t  esting  of  airplanes.  Vibration,  A.  R  .  Hillsnn.  p  86  Mar 

Testing  motor  windings,  surge  (TAH) . pl40  Mar 

Testing  transistors,  k.  I.ehover,  ,  . . p  88  June 

Textile  measurem.-nts,  m-w  instruments 

for  (TAH) . pl26  Jan 

Thickness  gage  f.r  moving  materials, 

radioactive,  J.  R.  Carlin . .  .p  flD  (k  1 

ThvTalron  replaces  vibrator  (TAH) . .  .p  |40  Aug 

Iimerrorre.iion  (Ff,A)...  .  ^ . P  l"6  De. 

Finier,  cfarkroom,  A.  S  M.h  Kay,  R.  R. Soule. .pJOI  J«v 

Timer,  electp.nic  watch  (TF.A') . p  |97  Nov 

f  one  sour'  e  for  mning  music  al 

instrunients  (F  AH),  .  . . p  164  Dec 

lopographic  radar(fF.A) . p  174  Dec 

Ira.  k  inspieclion  car,  railroad,  R.l>. Halker, 

Jr..,.,.,  Oct 

Traffic  lights  ojierated  by  siren  (TAH p  144  y^y 
Irain  television,  F  .  R.  Newton,  G,  (i. 

M'  Mullen,  (i.  I..  Haugen . .  100  M« 

fiansfer  functions,  F..  H.  Tschudi . p  116  May 

■fransferen.  e  nomographs  for  low  pass 

Iterative  fiftiTs,  K.  H .  Tschudi . p  H2  Dec 
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I  ranslornirf^  iv  hin|i  (T  \K> . j  .  .  p  HA  Junr* 

TranHlorni«*rH,  hiKh*inippdan<  r  (ll•lnrIlt  (TAAI  p  140  Junf 
Transit  timr  la  t«*lt*vi»>ion  (runtt>nd 

drsiftn  (  . . . .p  1^8  Aup 

*Irdnsi>ior  bfdl>tr«*<|u<'ni-y  om  ilidicit  dn<l 

an.plif.rr  (1>.4> . . p  120  Nov 

I  ransistor  (  hard*  teiislit  s  (I'K  A) . pl.)2  Jan 

I  rdnsistiir  r  iri  uiis,  <  hard*  trriMit  h  of 

lhr*s-(TKA) . pt2n  Au)t 

Transistor,  roaxial  (1T  A)  . . p  12A  Mar 

Transistor  osiillaior  lor  irlr-niftiTiiig, 

y  .  (l.  I  1‘h.ui . p90  Auft 

Transistors,  i  rvsial  trtrodr  miter, 

H.  ft.  Hdi  Kefr . pPO  (Kl 

Transistors,  testing,  K.  l.ehovr(  .......  .p  PK  Jane 

i'ransmiiler  t  d|»d«  iiors,  « ifdniic  ,  A.  J.  llduer  .  p  97  Mar 

liddsniiitei,  t  I'l/cns  Uaii'i  (TAftI . pll8  l)e< 

T  ran  sn.  I  tier,  Imii,  hi^  pimer  (1  Aft  i.  ......  p  126  h  eb 

Transniission  line  chart,  high  fteipieniy, 

»».  H.  (  lemeni . I  .  .  .  .p  104  Aug 

T  ransnnssion  line  fault  (imlers  M.ir 

1  ransmission«liiH‘  nomograiihs,  r.f, 

I*.  H.  Vijth . p  1*2  P  eb 

Traveling  aave  amplifier  lube  denionsiirfied 

ITT  . ,.112  Jan 

Trav<‘lina  w  .rve  i  ham  amplifier,  2(H^h  , 

M.  f>.  fiudenberg,  h.  k>'iine>l> . p  |t)6  fie 

Iraveliiig.wave  osi  illnsi  n,M*,  I.  H.  l’ier<  e,  ,  .  p  97  Nov 
Trigger  .  ir<  uits,  high  siw-etl.  ft.  M.  l.urte  ...pH'j  A, a 

Tri..«)e.  neami.roa..vetTh  A) . pITI  Aja 

Tro,iospherii  measur nnents  (  IT.  A)  .  . . p  126  0<  t 

T  ube,  a]),tiv  ing  the  infrared  image  t  onv(*fler 

( I  Aft  I  .....p  I’a)  Nov 

Tube  tor  <  ountias,  ,M>lvralhode  gloa. 

].  J.  Lamb,  J.  A.  Hiustmait . .  ,p  92  Nr-v 

Tube  lor  t*ni  drtei  tma,  eii,M-rHiii'ntul. 

I  .  J.  (.ia<  oletio . .  ft7  Vv 

Tube,  leiti-riiiinting  i -r  llLA)  .  .  .  . . p  160  June 

Tube,  multipurpose  Itritish  radio  tTXftl.  .  .  .p  I'i6  Mar 

Tube,  pii  lure  stiaage,  L,  Hensak . p  K4  Julv 

Tube  regulators  for  high  voltage,  enrona, 

H.  (>.  Arnold,  H.  Kriecinian,  1.  H.  Illifford  ..ptl9  l>e< 

Tubes,  <  eran.it  mjII  (T  L  AI . p  I6H  Jun** 

T  ubes  «  ontrol  long  lines  ( T  Aft  V . pl24  Apr 

Tubes,  copper  in  ele«  Uonie  (TLA) . p  164  Apr 

Tubes  guide  fish  (T  Aft ) . .....pIM  Aug 

Tubes,  linr  ar  thvratron  lonirol  iii<  uil 

li;  A) . . . P  184  Dec 

Tubes,  measurement  method  for  pi<  lure, 

M.  ft.  lialdHin  . . p  |04  Nov 

Titles  at  plav  If  Aft) . ..pIV  June 

Tubes,  |iulseM  iHitrolled  ihvralruii  (It  Al  .  .  .  ,i  IJiy  Dec 

lubes,  re<  eiv  ing.  b  itfoiM-an  (T  Aft) . p  IVi  b  eb 

Tubes,  tester  for  vr  (TAft) . p  14H  A, a 

Tubes  for  uhf,  beam-cfeflei  Iit>n  miver, 

b  .  ft.  Hero).l.  (  .  ft.  Mu.  ll.  , . p  7f.  Mav 

I  unable  a*!  afn,<liiit‘r,  O,  (p.  Ai  illaid.  |r . ,<  77  JuK 

I  unable  buili'in  tv  antenna  ( I  Aft ) . ,•  I  It  Nov 

Turnstile  anteiinas,  inelhod  ( >r  feeifingtl  Aft),i  I6t  beb 

I  HO  logdrithmii  1  iri'uils  (TT  Al . ....,>110  Jan 

1  viin  os.  illator  (  T  Aft) . p  1?0  ().  t 

20(Wni<  traveling'wave  <-hdin  amplifier, 

H.  (p.  Kud<mb>-Tg,  b  .  kenredx . ,p  106  l)i-' 

Two^aav  radio  in  industry  (TAft) . p  IlH  Oi  t 

rao.Mrav  radio  for  tractor  w.nntenan'  ell  Aft  >.  ,>  124  Mar 
TvfMseiier  (I  Aft) . p  r>K  Ih 


L.HF  i-ropagctlion  <hara<  lensti.  s, 

b  .  ft.  Allen,  If . p  Kf. 

1  llr.itax.  A.  A.  Al*  kenrie . . . p”” 

I  Itrasoni.  t ontrol  .»f  a  slide  ,aojei  tor, 

(penrge  K.«nd,  S.  (i.  lait/  . . p  ')6 

I  lirasonic  ifelav  lines,  im,aoved,  b  .  A. 

Alet/,  Jr.,  ft.  M.  .A,  Andersen . .  ,p  9f, 

I  Itrasoni*  flaw  dete«-tot  (TAft) . p  121 

I  Itrasonn  g(*nerali>r  for  i  linii  s  (T  Aft ) . p  i  tt 

1  ndergrounil  taosiie*  ting  tests  with  radio 

waves  trb  A) . p  120 


Aug 

Ian 

\Uu 

luK 

bel 

Aug 

lulv 


Vacuum  i  itor  voliag<‘  div  iders  (  T  Aft ) .  . 
A.viiuni  ,*ump  di'sign, modern,  0.1  ,Me|)en  . 
\  e<  tor  voltage  indi<  alor,  I*.  (..  Nilrer  .  .  .  . 

A  eneenng  ma«  hine  (I  Aft) . . 

A  Mb  dire«ti<pn  Innler  for  light  planes  t  I  Aft) 

A  Mb  dummy  antennas,  M.  L.  Park'-r . 

A  Mb  telephone  link  for  isolatni  i  ommun* 


,  b  .  M.  H.  Marlelink,  b!.  A.  Nlu-  ,  . 
\  ibr  at  ion  testing  <d  airplanes.  A.R.ftillson, 
A  ideo  airiilifo  aiion,  <  athode  <  nm|d‘nsalrcl, 

A.  II.  iVrexkm . 

A  nli'o  an^itlilieis.  s|aggp'r-p«-akeH, 

Allan  Kaston . 

A*. I*  e  .  ontiolled  inter,  om  system  (I  Aft).  .  . 
A  o  It  age  t  i.ntr.vllrd  niulti  vibrator  (  T  Aft )  «  ,  . 
Aollage  .livider.  ya«'uiini  i  a|td<  it<a  (TAft).  « 

Voltage  indit  ator,  v»  *l«w,  P.<p.Sul/er . 

Voltage  stami.ird,  ,irva<arv  r»f  (1  LAb  .  .  .  .  . 
A'oltage  supplies,  statili/ed,  nuclear 


p  140  Ne,g 
p  90  May 
p  107  June 
p|.16  Sr,»i 
pIlK  Aug 
p  100  Ot  t 

.  p  7R  Aj>r 
.pK6  Mar 

• p  9R  June 

.p  1 18  b'eb 
.p  IIH  Vpt 
.plt4  n*t 
■  p  140  >ept 
.  p  107  June 
.p  172  June 


A  (VlTr 


,plR9  beb 


Warbler  for  Leat>frr<piency  oscillatiw, 

J.  L.  b  lanagan . . . ,p91  Dec 

ftasher,  photoelectric  bus  (TAft) . p  116  Sept 

ftdshing  iT.vihi's  with  sound  waves  (T  Aft).  .  .p  160  Sept 
ftavelorm  generator,  pholoelei  tn*  , 

I).  b'.  Smsiein. . .....p  ICO  Leb 


ftaveguides,  atlentuation  in,  H.  I.isman  ...  .p  1 12  June 

ftaveguiden,  standard  lor,  ft.  H.  benn . pi  10  June 

fteighing  livestock  eleitrontrally  (TAft)  ...pIlA  Nov 
Wdvemeter,  ritixens  radio,  ft.  H.  Lurie  ...  .p  88  Sept 

ftell^illing  control  (T  Aft) . .  .  .  .  p  162  Mar 

fthat  we  learned  Irom  the  Berlin  airlift, 

M.  A.  Chaffee,  H.  H.  (Jorby . .  .p  78  Aug 

fthv  does  It  take  so  long'’  ft.  C.  fthite.  ....  p  66  Sept 
ftirlebtuid  televisirva  trimsmission  systems, 

L.  Cabin . p  86  Mav 

ftide«range  deviable  oat  illator,  M.b!..Ames.  .  .p  96  Ma> 

Hire  ret  ortler  teihntqiK  S  (T  .Aft) . p  160  Jan 

ftOH-IA  design  for  the  future,  L.  J.  Kingley.  .  p  70  Vpi 
ftntid  press  control  (1  Aft) . .....p  146  Sept 


X^ay  photometer,  rhemii-al  analysis  by, 

(«.  A.  l)nxev . . . p87  l)i-e 

\<ray  testing,  nonHesiru  'tive  (T  Aft)  p  1.64  Mav 

\>rays  Mienlify  flo.  ked  liafrit  (I  Aft). . p  162  l)ei 

\«ravs,  measurement  of  intense  lowwoltage 

(Lb  A) . pl66  Sept 

X^uys.  reflecting  niit  rosrope  for  (Tb  A).  .  .  .p  122  Aug 


AITHOR  IMDEX 


television  rn  epiion . P  ^2  Sept 

Adams,  Al.  B.,  Converters  for  uht 

television  ret  epiion  . . .  p92  Sept 

Agnew,  ft.  B.  R.,  Anew  'noisture-sealing 

romptiiind . . . .....p  16.6  JuK 

Albin,  Joseph,  Airline  le-il  tetbini.fues  ....  p  72  Apr 
Albin,  Joseph,  f'onversion  of  aircraft 

e(|ui|>ment . plM  Mar 

.Albin,  Joseph.  b.Iectronit  instruments  in 

large  aircraft.  . . .  .  .  .  p  116  July 

Allen.  L.  ft.  Jr.,  ITIL  propagation 

chara<'t«Yistics . p86  Aug 

Mpert,  Norman.  Phototube  amplifier  with 

low  output  impedant  e . . . ..p  108  0>  t 

Ames,  M.  L.,  ftidtwange 

deviable  oscillator . .  p96  Atav 

Andersen,  ft.  Al.  A.,  Improve*'  u'*’  rsonic 

delay  lines  . . p*b6  JuK 

\rguimbau,  I  .  H..  Skywave  fm  receiver  ....  p  101  Be* 
Arnold,  K.  (i..  Corona  lubt‘  regu'ators 

for  high  voltages  . . pi  10  De* 


Atanasoff,  J.  V.,  Alodern  bre.i(l4.''ard  i  haswis.p  |0|  |uK 


Baldwin.  G.  r..  Nut  te«  partii  le 

detectors,  cloud  t  hambers  ...........p  192  Leb 

Baldwin,  M.  ft.,  Aleusurement  method  for 

pit  lure  tubes . . . ....p  104  Nov 

Balthis.  1).  I  ..  A  coaxial  SO-kw  i-tn. 

broadt  ast  amplifier.  p68  Alay 

Rartelink.  L.  M.  B..  VHL  telephone  link 

for  isolated  t  ommunilies .  pTft  .Apr 

Battison,  J.  H..  Directional  antennas 

for  asn  broadcaiMing . .  p  101  Apr 

Ka'ier,  A.  J.,  ('rramic  transmitter 

rapat  itors . .  Afar 


Bauer,  H.  B.,  Pickup  placement . p  87  June 

Becker,  Ntewart.  D^kroom  light  meter  .....*  p  90  Nov 
Bet  kman.  J.  (.,,  Hat  e  finish  recorder  .....  p  98  De* 
liell,  I).  A.,  Double-ended  d-c  restorer.  .  .p  162  Julv 
Kenh^,  T.  A.,  Generator  regulation  bv 

saturable  reactors . ......p  ISO  Julv 

lieresktn,  A.  B.,  Cathode-compensated 

Video  amplification,  part  1 . p9B  June 

Rereakin,  A.  B.,  C.glhode-i  ompensaled 

video  amplification,  part  2 . .p  104  Julv 

Berrv,  (  .  Al.,  Hiological  applications, 

rathode^av  photography.  . p  ITO  Lei 

Hiiidipt,  h .  J..  »UH  TV-r  M  dr.iftn  (of 

the  future . . . . . p  70  Sept 

Blaise,  H.  L.,  b-A1  and  pan  demodulator.  .  .  .p  lt>r»  Jun 
Bliitoril,  I.  IL,  Corona  tube  regulators 

fir  high  voltages . p  110  De* 

llooihrovd,  ft  ilann.  Dot  systems  cvf 

color  tv.  P«t  1 . p  88  IV* 

Boyd,  G.  A.,  NiicIronicsiMd  biology, 

autoradio^aphi*  technique . p  180  beb 

Brewster,  b.  R.,  T  wo-wiav  mdio  for 

traitor  maintman<e.  ....... ........p  124  Mar 

Brown,  J,,  Modem  breadboar*!  chasms  .  .  .  .  »p  lUl  JuK 
Brustiuan,  J.  A.,  PoK cathode  glow  lube  for 

lounters  and  calculators  . . .  p92  Nov 

Burr,  G.  S.,  Nervo-tontmllcd  tensile 

slr*‘ngth  tester.  . . p  101  Mav 

Hurri>ws,  f'.  H.,  Radio  astronomy  . . P?^  Feb 


Cameron,  ft.  M.,  Pulse-sinewave  converter  .  ,  p  174  Mar 
Cumras,  Marvin,  Dupli<  aiing  magnetic 

tapes  bv  <-ont  at  I  prim  ing ............  p78  Dec 

Carlin,  J.  R.,  Radioactive  ihicknesa  gage 

for  mov  ing  malcriais  . . pllO  Oct 

Can.  H.  J.,  Inductive  prompting  system  «  .  ,  .  p  66  N(>v 
('haffee,  M.  A.,  fthat  we  leaned  from  the 

berlin  airlift . .  p78  Aug 

C'haskin,  ft.  N.,  Carrier  communit  ation 

level  regulator . .  p  104  Apr 

(Tark,  B.,  Panoramic  sweep  circuits  ....  pill  Nov 

Clark,  J.  ft.,  b.xposurr  to  microwaves . p  66  Atav 

Clement.  P.  H..  High-frequency  trans¬ 
mission  line  chart.  . . ........p  104  Aug 

Coler.  M,  A.,  Properties  of  conductive 

plastics . . . p  96  0tt 

Coles,  H.  V.,  Automati<  <  ontrol  of 

moisture . . . p82  Nov 

(roiliiis,  D.  L.,  Miniature  cngnteMabe 

^Kiwer  suiifilv  . ........ap  170  Aug 

(  (Mtney,  Jolin  R.,  Voice  t'untrolled  inter¬ 
com.  system . .....p  118  Sept 

Corbv,  H.  B.,  fthat  we  learned  from  the 

Berlin  airlift . .  p78  Aug 

Couch,  ftilliani.  Oxide  coated  r*4hodes  .  .  .  .  p  164  Oct 

(.ouch,  ftilliam,  Oxnle  cathode  theory . p  190  (kt 

Courtney,  jrrmiiiah,  Newb(.(  rules  mean 

more  mobile  . .  p66  Asg 

Oain,  H.  M.,  Low-frequent  y  discriminator  ,  .p  96  June 


Dalil,  A.,  Nui  leonits  and  biology, 

nut  leonic  instrumentation.  . p  174  beb 

Dalrell,  H.  (i.,  ( .opper  in  rict  ironic  lubes  .  .  p  164  A^* 
Danaiger,  Albert,  increasing  stability 

of  oscillators . ...........p  127  June 

Denney,  B.  H.,  Indu*  live  |>t*>mptina  system.  .  p  66  Nov 
Downes,  L.  (^.,  Nhulti-rless  television 

film  (Soje*  lor  . .  p96  Jan 

Downey,  Tonance,  Awn  .tnd  f-m  broadcast 

station  measigemrnis  p89  July 

Dovey,  (,.  A.,  Chemic  al  analysis  by 

x-ray  photometry  p87  Dec 

Dreyrr,  J.  b.,  Jr.,  I'ethnique  for  Iv  fiel4 

survevs . . .  p82  Oct 

Dtumhefler,  C.  L..  High-frequency 

impedance  plotter . ...........p  128  Mar 

Ibyke,  b  .,  Attenuation  paraboloid  anteiuias  .  .p  114  July 


blaslon,  Allan,  htagger-peaked  video 

amplifiers . . . p  1|8  Leb 

Lektin,  J.  ft..  Open-wire  line  for  l-m . p  80  Nov 

biisner,  ftilliam,  (  ompatl  microwave 

Signal  generatc>r.  . «.plt4  July 

Lisner,  ftilliam,  Nkytypmg . .  72  De* 

L|iperson,  J.  B..  Television  field 

intensii>  measurements . .p78  Mat 


Lahnestoik,  J.  I),,  XiitomalK  bridge 

|r,r  4nm{Kvncnt  testing  . . p88  Apr 

Lahn*'sti><  k,  J.  D.,  IRb.  national  <onvenlic>ri 

highlights  . . . .  p74  Ma. 

Kailla,  G.,  Nu'  leoni*  s  and  biology, 

luoteitinn  from  ra^liation  ............  p  |82beb 

Latlev,  b.  A.,  4()()wii<  oscillator  with 

subminialure  tube  . . p  122  Mav 

Faulkner,  H.  D.,  High-speed  produt  tion 

of  metal  kinescopes. . .  p8l  Mav 

h  eld,  B.  T  Nuclear  partic  le  detectors, 

neutron  dete*  tion . . . .  p  187  beb 

b  elker,  ).  H.,  TelevtsKin  i-f  coil  design  .  .  .  p  122  Mar 
Lenn,  ft.  H..  Standar*!  for  waveguides.  •  .  .  .p  110  June 
b  ink,  D.  G.,  New  Dire*  iioos  in  color 

television . ••...p66  De*: 

Link,  D.  INogress  toward  international 

tv  standiirds . . .  p  69  Oct 

Link,  D.  G.,  Synchronization  of 

television  stations  .  ..............  p  72b  >'b 

b  ishrr,  Joseph,  b  ield  lest  of  uhf  television-  p  106  Sept 
b  lanagan.  J.  I..,  ft«h!rr  fur  bio  ....  ...»  p  9.)  Dr^ 

Llory,  L.  L.,  Letter  reading  markine .  p  80  June 

Lorster,  ft.  H.,  6,00(MlC  teWvisioii 

relay  system . . .  pSOJan 
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f  reelwd.  K.  C..  )■ -M  rcceivef 

problems . . .  p  104  Jan 

f  reelaod,  K.  R.»  Oiatortian  and  notae 

meter  . . . .  p  86  Jan 

Jriedman,  H..  Corona  tube  reguUlora  for 

high  voltages . p  HO  Dec 

f'riedman,  H.,  Nucleonics  and  biology, 

«.eiget  counters .  p  178 Keb 

Frit/,  1.  H..  portable  repe.aing  flash  unit.  .  p  74  Mar 


Ciocoletlo,  L.  J.,  tapenairntal  tube  for 

f^  detection .  p  87  Nov 

Gilford,  S.  R..  Biological  applications. 

biological  a  esim  . .  p  174  feb 

Clone,  Aram.  Biological  applications, 

audii'lngv  requirements . .  p  130  Feb 

Coodell,  f.  !).,  Design  of  a  pipeless  organ  .  p  92  Aug 
Comil,  t.  S,  Industrial  bigl^speed 

infrared  pvromeler .  pi  12  Mar 

Cranlund,  J..  Miysave  Im  rt  ceiver . p  101  Dec 

Grantham.  K.  F.,  Reducing  standing  v•avrs.  p  124  Jan 
Greene,  tt.  F.,  Basic  researc  b  projects  under 

ONH  contracts .  p  66  June 

Crundfeat,  Harrv,  Biological  applications, 

requirements  in  vnpliliers .  p  12R  Feb 


Haegele,  H.  VI.,  (.rvaiai  tetrode  mi&e:  ....  p  UO  Oc  t 

llaasen,  H.  k..  Skytyping . p  72  Dec 

Haugen.  G.  L..  Train  television .  p  BK)  Ma; 

Harburv,  Peter,  Tropospheric  measurements  p  126  Oct 
Henriques,  F.  C.,  Jr.,  Nucleonics  and 

biology  thin>windoM  beta  counters .  p  178  Feb 

Hegbar,  B.R.,  Flectronic  analog  computer.  .  p  |(4I  Mar 
Herold.  F.  U.,  Bean«leflection  miter 

tubes  for  ahf . .  p74  Ma% 

Herr,  Robert,  Duplicating  magnetic 

tapes  by  contact  printing. . p  78  De< 

Herrick.  C.  0.,  Mom  V  O  4  <  omnais  janiniing.  .  p  H 2 Sept 
Hervev,  J.  P..  Biological  applications, 
present  practice  in  biological 

amplifier  design . .  p  128  Feb 

Higiiwotham,  ft.  A.,  Nuclear  particle 

detec  tors,  stabilized  voltage  supplieu.  .  .  p  189  Feb 
Hines,  H.M.,  Ftposure  to  microMaves  ....  p  6f>  Ma\ 
Hoistadter,  Robert,  Nuclear  particle 

detectors,  ervsial  counters .  p  193  heb 

Hoisington,  ft.  F.,  Infinite  rejec  tion  be«vn.  .  p  146  Mac 
Hollis,  ft.  ('.,  (Citizens  band  signal 

generat<*f . .  P  7'  Nov 


Ives,  H.  1..  C.<tf>acitoi^is.  i.arge  recorder 

a(tplicaiions .  p  104  Feb 

Ives,  ft.  J..  I  ogarithniu  a^c ale  noise  meter  .  p  BK) 


Johnson.  P.  Nucicai  («ttiicie  detectors. 


eiec  Iron  multipliers .  p  ]92  Ket 

jupe,  J.  B.,  ('iSnodcMav  presentation  for 

infrared  spectrometer . p  1H9  Noc 

Jupe,  J.  II.,  F  lec  tronic  w alt  h  timer . p  197  Nov 


Jupe.  J.  II  .  Multipurpose  Brir’sfi  radicc  tune  •  p  136  Mai 


MacDonald,  ft.  V.,  Citizens  radio  report ...  p  78  June 

Mackay,  A.,  D«kroom  timer .  p  101  Jan 

Maduell,  C.  R..  Jr.,  Carrier  type  d^ 

amplifier  lor  biological  research .  p  128  Oct 

Marchant,  Reynolds,  Duplicating  tape 

recordings .  p  72  July 

Markey,  Charles.  Square  save  calibrator.  .  .p  193  Nov 
Markus,  John,  Planning  for  automatic 

prcM'ess  control . .  p72  Oct 

McGoffin,  A.  ft..  Automatic  station  call 

selector . . .  P  TS  Aug 

McGregor,  R.  B.,  TV  reception  below  line 

of  si^t . . . .  p  72  Nov 

McKenzie,  A.  A.,  A  compact  direct^ading 

audio>frequencv  meter . p  |0R  Apr 

McKenzie,  A.  A.,  I  Itralaa .  P  77  Jar> 

McT.aughiin.  J.  1..  A..  Heterodyne 

eliminator .  p  83  Mar 

McMullen.  C.  G..  Tram  telryision .  p  100  Mar 

Mellen,  C.  1..,  Modem  vac  uum<pump  design  .  p  90  Mac 
Metz,  r  .  A..  Jr.,  Imftoved  ultrasonic 

delay  lines .  p  96  July 

Milanowski,  S.  M..  Spari  guard  for 

electrostatics  . . p  138  Mav 

Milanowski,  S.  M..  Veneering  machine  .  .  .  .  p  136  Sept 
Molloy,  F.  ft..  Nuclei  particle  detector, 

lonizalion  measurements . p  189  Feb 

Morgan,  M.  G.,  Hadio«fre<|uen(  v  sweep 

generator .  p  109  Mar 

Mueller.  C.  ft.,  Beam>deflection  mmer 

tubes  for  IHF.  . .  p76  Mac 

Mullen.  J.  B.,  Finiergenrv  battery  chamber.  .  p  I36june 
Murphy,  J.  I  ..  High-0  v«iable  reactanc  es  .  p  118  Jan 


Nelson,  Gorman,  Magnetic  fluid  dutch  m 

servo  applications  . p  luti  Nov 

Nickerson.  J.  1..,  Biolcigirat  applications. 

electrocardioflTaph  . p  130  Feb 

Nickerson,  M.,  Pulsed  |>timulator  aids 

medu  al  resear<  h .  F 

Nielson,  R.  \„  H>F'  brazing  of  radiC' 

components . . . . .  p  HI  Jan 

Noble,  D.  F..,  Ad)acent*4  hannel  o^wratiun 

of  mobile  cc^ipmenl  . .  p  90 June 

North,  D.  D.,  T••|ev^slan  receiver  signal* 

noise  evaluation .  p  122  Aug 

N.irlon.  F'.  R..  Train  television .  p  100  Mar 


O'Brien,  F.  j,,  High*fideliiy  response  from 

;>honofgaph  pic  kups . .  pi  18  Mar 

I 


Hakswer,  S,  Lead  sulfide  photo*  onduclive 

ceMs .  pin  May 

l*arker,  R.  F  ,,  \  BF  dummy  antennas  .....  p  100  Oct 
Beakc,  H.  J.,  Selectivitv  calrulalions  ....  p  112  Aug 

Pensak,  L.,  Picture  storage  lube .  p  HAJulv 

P«*sc-hel,  S.  S.,  Tester  for  VH  tubes .  p  148  Apr 

Pier*  e,  J.  H.,  rraveling  wave  os*  illoscope  p  97  Nov 

I’lke,  ft.  S.,  I.etter  reading  machine .  p  80  June 

Pnlak,  il.  I  ..  ’*qii  ire  a av e  •  alib rator . p  1^3  Nov 


Dec 


.p  104 
.  p  70  Aug 
,  p  78  Apr 


Sigmon,  I..  (  ..  Arc*bark  indii  alor.  .... 

Slusser,  F.  A.,  Radiolocation  in  oil 

(irospectiog  . . . 

Slusaer,  FI.  A.,  VMF'  telephone  link  for 

isolated  communities.  .  .  .  . . 

Smith,  P.  H.,  R*F'  transmissioa>*line 

nomographs .  p  112  Feb 

Snavely,  H.  L.,  Afodem  breadboard  chassis  .  p  101  Jutv 

Soule,  R.  H.,  Divkroom  timer . .  p  101  Jan 

Npangenberg,  K.  H,,  Basic  research 

projects  under  ONR  contra*  Is  .......  .  p  66  June 

.Spence,  J.,  Nuclear  particle  detectors,  * 

photopaphic  emulsions  . . .  p  193  Feb 

Spring,  ft.  S.,  Characteristics  of  Deltamat.  .  p  l.S2June 
Stanibach,  G.  1...  R*ttaiing  probe  machine  .  .  p  1H2  Mar 
Neele,  F.  G..  Direct  rradif^ 

electronic  «'lo«-k . P 

Steier,  H.  P.,  High-speed  production  of 

metal  kinesrojies  . .  p81  Mav 

Neinboff,  J.  R..  Automatic  direction  finder  .  p  97  Feb 
Surtevant,  J.  M.,  A  voltage  controlled 

multivibrator . 

Sulzer,  P.  C..  (  iTcuit  le*  hniques  lor 

miniaturization . . . 

Silrer,  P.  C.,  Receiver  g.iin  nomograph  .  . 

Sulzer,  P.G.,  Vector  vullage  indoatir  . 

Sunstein,  f).  F  .,  Photoeler  trie  waveform 

generator. . . . 

Swedien,  F.llswortfa,  Design  of  a  pipeless 

organ .  p92  Aug 


p  144  Oct 

p  ^8  Aug 
p  122  Apr 
p  107  Jun** 

p  IfW)  F  eb 


i  huraton,  F..  G.,  Locating  gallstones .  p  92  Mar 

Tobias,  C,  A.,  Jr.,  Nui  leosics  and 
biolcigy,  radioisotopes  m  bioingv  p  176  F'eb 

Tochf,  r.  C.,  F^oioeie*  trie  c<jniroi  cil 

furnaces .  p  80  Feb 

Toth,  F.merick,  A*Af  and  i>.«riow4iand  Urn, 

Bart  I .  p  H4  Feb 

loth,  F  meric  k,  A>M  and  iiarroWfOan'l  l•m, 

Part  2 . p  102  Mar 

I  u<  ket.  S.  V.,  Reduc  mg  >  osts  in  receiver 

manufaituriiig . •  •  P  86  Ot  t 

I  uller,  ft.  G.,  roltetl  suiiassemblies  for 

subminiature  equipment . p  Ut4  Sept 

Turner,  R.  P. ,  Fllecironic  load  resistor.  .  .  .  p  124  F  rt> 

Ts'  huclij  F..  ft.  Transfer  func  lions . p  1 16  Mav 

I'sc  hudi,  FI.  ft.,  Transfereii*  e  nomo> 
graphs  for  low  pass  iterative  filters  .  .  ,  .p  112  Dec* 


1  iidc-rhill,  F..  M..  Television  rrieiver 


foi  us  c  oaipensation . .  .  p  |T(i  Vpt 

I  rba*  h,  Kenneth,  Metal  detector  lor 

'  onveyors . . . p  8(>  luly 


\  an  .V  oycK  ,  J.  N .,  Htgh-(.t\an’able 


Vergara,  ft.  (I.,  Determining  form 

(actors  of  i-f  transformers . 

V  i<  toreen,  J,  V..  Nu<  iear  j  artit  le 

detectors,  loni/ation  «  h.inif>ers . 

V  illard,  D,  (•.,  Jr..  I  unable*  a*f  amplifier  ,  .  . 


p 1 18  Jan 
p  168  July 

p  1H8  Feb 
r  77  July 


Kallmann,  H.  F...  Load  maim  ti-si  ...... 

Kamphoefer,  F'.  J.,  Fanciramic  swec*p 

circuits . . 

Kasper,  F'dward,  Incremental  phase 

splitter . .  . 

Keitbley,  J.  F'.,  Stabilized  dec  udc*gain 

isolation  amplifier . 

Kennedy.  F  .,  2Ui>>irc.  traveling  save  chain 

. 

Kent,  F  ,  L.,  Audio  smi»ke  alartr. . 

Kiernan,  F.  F  ..  Vacuum  c.<ipa(ilor  yoh.-ige 

div  iders . . . 

Kirby ,  (  .  K..  I  cx almg  gallstones . 

Kirby,  Tv,  Twin  osc  Tlalot . 

Kline,  M.  B.,  (  4ho4e*lollower  bandwidth.  . 
Korff,  S.  A.,  Nui  lear  particle  detectors, 

jgoporlior.al  counters . 

Korn,  r.  S.,  Stabilizing  gam . 

Kret/mer,  F.  R.,  Measuring  phase  at  audio 

and  ultrasonic  frequencies . 

Kulansky,  J.  K.,  Puib-lion  selective 


p  142  Apr 
pm  Nov 
p  94  JuK 
p  08  Ajt 


P  106  De, 
p  1*7  June 


j>  I  40  Sej»t 
p  92  Mar 
p  I  TO  (».  t 
pill  June 


p  IR4  F  eb 
p  122  Feb 

p  114  Oct 


p  92  Feb 


Lab.n.  F  ftidetand  television  irans. 

mission  systems . .  p86  Mav 

l.amb,  J.  J..  I'olyt  atho*lr  glow  tube  for  c  ounier 

and  calculators . .  p92  Nov 

Lash,  J.  F’.,  fW]  amplrfier  enij.loving 

negative  feedback . p  109  Feb 

Lee,  Reuben,  Additior.a}  uses  for  recti* 

fier  filter  chart . .  .  p  174  Sept 

I.ee,  Reuben,  (Ihoke  inout  fiitet  chart  ....  p  112  Sept 
l.ehan,  F.  ft..  Transistor  oscillator  fur 

telemetering  . .  p  90  Aug 

Lehman,  Jules,  Harmor.ic  anaU/er  and 

synthesizer . .  p  T06  Nov 

I.ehovrr,  K.,  Testing  transistors .  p  88  June 

Lisman,  Henrv,  Attenuation  in  waveguides  .  p  112  June 

l.ivera,  A.  1...  Sjiarknilug  tester . p  104  June 

Lord,  H.  ft..  The  reciproc  atot .  P  70  Nov 

I  ower.  Ja<  k,  In*iusiria)  oscillator 

frequent  \  control.  . . . p  84  Dec 

Lurie,  ft,  B.,  flitizen*  radio  way'*rT>eter  ...  p  88  Sept 
I  urie,  ft.  B..  High*wf>eed  trigger  <  ircuits  .  .  p  83  Apt 
I  ul  z,  S.  f..,  I  Itrasonii  c  ontiol  of  a  slide 

projeitoT . p  **6  Dec 


Itand,  f.eorge,  I  liiasonic  control  of 

a  slide  projector.  . . . 

Han<f,  P.  S..  Minimizing  television  inter* 


Raymond,  R.  (..,  H  igh*fre>p>en(  y  impedance 

Heic  be,  H,,  Atm*»^heric  noise  measuremc-ni. 
Reynolds,  0.  K,,(Ionverlers  for  uhf 

television  reception . . 

Rhodes,  f).  R.,  F  iuslwnountecl  antenna  for 

mobile  application  . . 

Richards,  C.  H.,  Biologic  al  appli:  ations, 

elertroen*  ejihalovaph . 

Ritlenberg,  David,  Sutleonics  and 

biology,  stable  isotope  measuren'ent.  .  .  , 
Roc  ketl,  F'.  H.,  Stable  time  and  frequency 

standard . . . . . 

Hod,  R.  L.,  Ra<iar  range  calibrator  ...... 

Huclertberg,  il.  (>.,  2(JI>*nic  traveling  wave 

c  hain  amplifier . 

Russo,  Roland,  Needed:  Reiter  j<arts  for 
industrial  <  ontrols . 


96  D* 
78  June 
D  128  Mar 

;<  no  Apr 


.  92  Sept 
ns  Ma: 
no  Feb 
130  Feb 


KK>  Dec 


Salisbi.ry  ,  ft.  ft.,  Fliposure  to  mirrowav  es .  .  T’  66  Mav 
*vainpson,  FI.  N..  Low*diatortion  a*m  signal 

generator .  n  118  Apr 

Saniis,  Matthew,  Nuclear  particle 

detectors,  c'ounting  techniques .  p  ]93  Feb 

>argrove,  J.  A.,  F'*M  and  p*m  demodulator  ,  ,  p  163  Jan 
>chaelfer,  ft.  H.,  F*hotoce|ls  measive  and 

control  gas .  pfl3Sept 

Schafer,  H.,  Afc'tal  detector  for  the 

lumber  industry . . .  p  lOOSepi 

Sc  heldorf,  M.  ft.,  Mulli*v  antenna  for  f*cr. 

broad*  anting .  p  94  Mar 

S<  hreiber,  A.  P.,  Radioisotopes  for 

industry.  ......................  p90  Jan 

Schlesinger,  Kurt,  Anastigmalic  yokes  for 

picture  lubes .  p  I02(^rl 

Schlesinger,  Kurt,  Lo*  ked  oacillatnr  for 

television .  p  1 12  Jan 

Schulz,  H.  R.,  Automatic  station  call 

selec  tor .  p73  Aug 

Sheridan,  V.  A.,  Simplified  mea.surement  of 

1  and  k .  p  146  Aug 

.Shooka,  F'.  R.,  Nucleonics  and  biology, 

protec  tion  instrumentation . .  p  182  Feb 


ftakeman,  K.  i’.,  l.ontmaously  tuned 

c  nnvrrter  for  uhf  television . .  p68  Jaly 

ftulker,  FI.  A.,  I  oc  at  ing  gallstones  .......  p  92  Mar 

ftalkrr,  R.  I).,  Jr,,  Railroad  inspec  tion  car .  .  p  66  Oct 

ftalsh,  l.raig.  Spark-plug  tester . .  p  104  June 

ftalz,  IL  F  . ,  Arc  •bite  k  indic  at  or . .  f  104  Dec 

ftaits,  M.M.,  television  front^nd  design 


Pan  1 


ftatls,  H.  At.,  Transit*! ime  effec  is  in 

television  Hfrnnl^nd  design . . 

fteiller,  P,  G.,  F  indtng  rw-w  products.  .  ,  .  ,  . 
fteissman.  Kic  hard.  Stable  len*light 

dec  ade  scaler . . . 

ftennerberg,  Gunnar,  VBF  direction 

finder  for  light  planes . 

4hite,  ft,  G.,  The-  reciprot  alor . 

fthite,  ft.  G..  fthv  does  it  take  so  long*’.  .  .  . 

■Ihitlev,  FI.  Al.,  {face  finish  recorder . 

ftiener,  Norbert,  New  conrepl  of 

communication  engineering . .  .  .  .  . 

ftiuin,  J.  F  Shutlerless  television 

inm  proje<-tcM . . 

ftiggins,  A.  M..  l.ompliance  meter  for 

P'‘  bups . 

ftillson,  A.  R..  V  ibraiion  testing  of 


ftilson,  G.  G..  F*a<  kaged  elec  ironic  rnntrol 


pn8  Aug 
p  70  Nov 
p  66  Sept 
p  98  Dec 


P  74  Jaa 

p  96  Jan 
p  94  Oct 
p  86  Mar 


ftinkler,  Af,  R.,  Instantaneous  deviation 

ftolfe,  A.  F  Jr,.  Direct  reading 

r  tec  Ironic  clu<  k . 

ftondburv,  L.  -A.,  Pulsed  stimulator  aids 

medic  al  researi  h . 

ftoodburv,  J,  ft,,  Pulsed  stimulator  aids 

medical  resewc  h . . . 

ftciuk,  Victor,  Portable  high*vnliage 
power  supply . . . 


pU&  June 
p  97 

p  73  Dec 
p  84  Aug 
p  84  Aug 
p  108  July 


Voung,  Ghestei  ft.,  Rereiver  i 
Yu,  Y.  P.,^Nove}  regulator  c  ir 


pi 20  Oct 
p  170  May 


Zworykin,  V.  K..  Letter  reading  maebina  ...  p  80  June 
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•  •  •  the  economy  of  thorioted-tungsten  filaments 
and  improved  cooling  in  high-power  tubes 


Here  is  unparalleled  tube  value . , . 

Five  new  R(]A  lubes,  ranging  in  power 
input  from  l.S-  to  1  SO-kw,  and  success¬ 
fully  utiliring  econitmical  ihoriated- 
lungsten  filaments  w  hich  offer  marked 
savings  in  filament  power  and  the 
cost  of  associated  power  equipment. 

Five  tubes  with  proved  features  t>l 
previous  similar  tv  pes.  Two  —  the  ‘>~(iX 
and  S7H6  —  have  efficient  newly  de¬ 
signed  radiators  that  permit  the  use 
of  less  expensive  blowers. 


Five  tubes  with  improved  internal 
constructions  that  contribute  to  their 
more  efficient  operation  and  longer 
service  life. 

Fhese  five  new  RCIA  tube  ty  pes  are 
"musts”  for  designers  of  broadcast, 
communications  and  industrial  elec¬ 
tronic  equipment  where  design  and 
operating  economies  alike  are  im¬ 
portant  considerations. 

Forced-air-cooled  assemblies  and 


water-jacket  assemblies  are  available 
for  most  R('A  power  tubes. 

RCA  Application  Engineers  arc- 
ready  to  consult  with  you  on  the  ap- 
plicajion  »>f  these  improved  lubes  and 
accesliories  to  your  specific  designs. 
For  liomplele  technical  information 
coverUng  the  types  in  which  ytiu  are 
interested,  write  ROA,  (iommerci  .l 
Engineering,  Section  42f.R,  Harri¬ 
son.  New  Jersey. 


THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA 


TUBS  DKBMRTMBMT 

RAD  to  CORPORATION  of  AMERtCA 


MMRRiSOM.  m.  J. 


